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Abstract 
____________________________________________________ 
Regular physical activity has been shown to be associated with a wide range of health benefits 
for children and also provides protection against the development of some precursors to 
chronic disease risk factors in adulthood. However, evidence suggests that many children are 
not active enough to gain these health benefits. Of further concern is evidence of declining 
physical activity levels from childhood into adolescence, suggesting the need to develop 
interventions to promote children’s physical activity prior to adolescence. 
Evidence of the efficacy of intervention studies which aim to promote children’s physical 
activity is equivocal, and it has been suggested that this may be due to a poor understanding 
of mediating pathways through which interventions achieve behaviour change. This is likely 
because mediators of children’s physical activity have not been systematically identified or 
targeted in interventions. In addition, the psychometric properties of existing measures to 
assess mediating variables are often of unknown validity and reliability; and few studies that 
have used theoretically-derived intervention strategies have conducted appropriate analyses 
to determine mediation in promoting children’s physical activity.  
Therefore, this thesis makes a unique contribution to the existing body of knowledge relating 
to mediators of children’s physical activity. It aims to identify potential mediators of children’s 
physical activity; explore the feasibility of targeting these mediators; develop 
psychometrically sound measures to assess potential mediators of children’s physical activity 
and develop, implement and evaluate a pilot intervention targeting potential mediators of 
children’s physical activity. 
An overview and critique of existing literature relevant to children’s physical activity is 
presented; including a systematic review which provided insights into the effectiveness of 
previous physical activity interventions on changing potential mediators of children’s physical 
activity and highlighted the lack of studies that have examined the mediating effects of 
interventions. Study 1 involved a qualitative study, conducted to identify potential mediators 
of children’s physical activity and explore the feasibility of strategies targeting physical activity 
mediators. Focus groups were undertaken with 143 children and one-on-one interviews were 
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held with 12 parents. The findings of this study highlighted a number of mediators that would 
be suitable to target in future interventions promoting children’s physical activity (e.g. self-
efficacy, parent support), as well as a newly identified mediator, ‘fear of the unknown’. The 
study also identified a number of potential strategies to enhance the effectiveness of the 
mediator’s ability to change behaviour; for example, the use of planning diaries to plan for 
physical activity.   
A second systematic review was then undertaken to determine the validity and reliability of 
existing measures of mediators of children’s physical activity. The review indicated a large 
variation in the reporting of psychometric properties as determined by face, construct and 
concurrent validity, test-retest reliability and internal consistency (factor analysis and 
Cronbach’s alpha). Overall, the reliability of the measures identified was acceptable 
(predominantly determined by Cronbach’s alpha coefficient); however, factor analysis was 
infrequently reported (in eight out of 27 studies) and appropriate test-retest reliability 
analyses (Intra-class correlations) were only reported in two studies. The validity of the 
measures was also not well reported. The majority of studies reported face validity, however, 
construct validity was only reported in seven out of 27 studies and concurrent validity was 
rarely examined (reported in three studies).  
These findings informed the development of the second study, a methodological research 
study which involved testing the validity and reliability of children’s potential physical activity 
mediators including self-efficacy, parental support, co-participation and availability and use 
of equipment at home and facilities in the local neighbourhood (including Rasch analyses of 
measures). The items were tested with 119 children aged 10-12 years and 32 parents. The 
results provided support for the use of these measures when assessing physical activity 
mediators. Overall, the measures examined had good reliability, with ICC’s ranging from 0.45 
to 0.78 and Cronbach’s alpha coefficients ranging from 0.87 - 0.90.  However, most measures 
had poor predictive validity when compared to children’s accelerometry. 
The third and final study involved the development and implementation of a family-based 
pilot intervention, ‘Kids Physical Activity with Parental Support’ (KAPS). The KAPS intervention 
was a three month family-based pilot intervention, designed as a randomised wait-list 
controlled trial (RCT) targeting physical activity mediators outside school. This pilot aimed to 
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examine the effectiveness and feasibility of targeting children’s physical activity mediators on 
children’s physical activity and on the mediators themselves. KAPS was delivered over a 12 
week period and involved 59 families of 10-12 year old children, where parents had identified 
concerns regarding their child’s physical activity. The intervention targeted six potential 
mediators of children’s physical activity: parental support; co-participation; availability and 
use of equipment at home and facilities in the local neighbourhood; self-efficacy; and ‘fear of 
the unknown’. Baseline and post-intervention assessments included children’s objectively 
measured physical activity (accelerometry) and self- and parental proxy-reports of the 
potential mediators. 
The main effects of the intervention on objectively assessed physical activity were examined 
by linear regression, adjusting for accelerometer wear time. Single and multiple mediation 
models were run using the Product of Coefficient test ǁŚŝĐŚƉƌŽĚƵĐĞƐɴĐŽĞĨĨicients and levels 
of significance corresponding to the ɲ-path, c-ƉĂƚŚĂŶĚɴ-path and bootstrapped results and 
levels of significance corresponding to the product of coefficients (ɲɴ-path). No direct effects 
of the KAPS intervention on physical activity were found; however, parental support, self-
efficacy and use of equipment at home were shown to be associated with higher levels of 
moderate-intensity physical activity among children in the intervention compared with the 
control group. The KAPS intervention had a positive effect on child reported parental support; 
however, there was no mediated effect found.  
A process evaluation of KAPS was also conducted, which involved identification of any 
implementation issues to better inform the intervention findings and the further 
development of more effective future interventions. Additional questions were included in 
the intervention group questionnaire that related to fidelity, dose delivery and how dose was 
received, recruitment, and context. The results suggested that KAPS was a feasible 
intervention, however, challenges and benefits were also identified. The provision of 
equipment and planners was considered useful by parents; however, parents reported low 
engagement with the newsletters and DVD’s. Therefore, they may not be an effective means 
of delivering information to parents and children. As such, alternatives that are time-efficient 
such as mobile phone messaging should be considered. A reported lack of continued 
motivation and a lack of time by parents needs to be addressed, as does the role of the parent 
as a ‘co-facilitator’ of interventions in the family setting. Finally, it may be that promoting 
iii 
 
   
 
physical activity in children who are not active may require more of a ‘stealth’ approach to 
intervention delivery, by making physical activity a by-product of daily routines or alternative 
activities and not requiring special motivation or commitment to be active. 
The results of this PhD thesis have contributed to the limited evidence base examining 
children’s physical activity mediators. It has highlighted the importance of understanding the 
mechanisms of change in children’s physical activity; of having suitable measures to be able 
to explain such changes; and of the challenges of developing feasible and effective 
intervention strategies that engage parents and effect changes in potential mediators and 
physical activity of children. A better understanding of these mechanisms is likely to enhance 
the effectiveness of future physical activity interventions.   
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Chapter 1    
Introduction 
_____________________________________________________ 
Regular physical activity is beneficial for the physical and psychological health of children and 
has a protective effect against the development of the precursors to chronic disease risk 
factors in adulthood such as impaired glucose and obesity (Ruiz et al. 2006, Eisenmann 2007, 
Andersen et al. 2011). However, evidence suggests that increasing numbers of children are 
not doing enough physical activity to gain these health benefits (C.S.I.R.O. 2008, Martin et al. 
2008, Australian Bureau of Statistics 2013).   
In response to these concerns, physical activity guidelines have recently been updated in 
Australia (Department of Health 2014) and are consistent with several other countries (Bull 
et al. 2010, Tremblay et al. 2011, President’s Council on Fitness 2012). Australian guidelines 
suggest that children aged 5-12 should engage in at least 60 minutes of moderate-to-vigorous 
intensity physical activity every day (and up to several hours per day for additional health 
benefits); include a variety of aerobic activities and some vigorous intensity activity; and 
engage in muscle and bone strengthening activities at least three days per week. Estimates of 
adherence to these recommendations vary according to the method of measurement used, 
however, survey estimates show that only 30% of children met the recommended physical 
activity guidelines of 60 minutes per day and these figures decline further as children 
transition into adolescence (Strong et al. 2005, Salmon et al. 2007, C.S.I.R.O. 2008, Nader et 
al. 2008). Considering this, there is an urgent need to understand how to prevent such 
declines and promote optimal physical activity engagement in childhood. 
Unfortunately, previous interventions designed to promote children’s physical activity have 
shown limited effectiveness, particularly in changing long-term behaviour (Baranowski et al. 
1998). It has been suggested that this is due to a lack of understanding of the mechanisms of 
behaviour change, particularly, what aspects of interventions actually produced desired 
changes in behaviour (Baranowski et al. 2005, Van Sluijs et al. 2007). Evidence from nutrition 
and adult physical activity studies has shown that behaviour change can be achieved by 
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targeting mediating variables that have been derived from ecological, social and psychological 
theories (Cerin et al. 2009). By implementing programs designed specifically to change these 
mediators, it is thought that relatively stable changes in behaviour can be obtained. Mediating 
analyses can be used to evaluate whether an intervention works via the hypothesised 
mediators, thus prompting researchers either to strengthen, add, or remove certain 
intervention components to make the program more efficacious (MacKinnon et al. 2008).  
Past reviews of children’s physical activity interventions on potential mediators found that no 
studies up to 2008 conducted mediating analysis to determine the role of potential mediators 
in the success of intervention (Lewis et al. 2002, Lubans et al. 2008). Nevertheless, these 
reviews identified a number of potential mediators that could be targeted in children’s 
physical activity interventions. The reviews also highlighted the lack of appropriate, valid and 
reliable instruments for measuring mediators, suggesting that future interventions consider 
the ways in which potential mediators are measured prior to drawing conclusions regarding 
their use as mediators. Given few studies have examined the role of mediators of children’s 
physical activity interventions, further research is required to provide a more in-depth 
understanding of the causal mechanisms of behaviour change.  
Therefore, the aims of this thesis were to:  
1. identify mediators of children’s physical activity and explore the feasibility of targeting 
these mediators;  
2. develop psychometrically sound measures to assess mediators of children’s physical 
activity; and   
3. develop, implement and evaluate a pilot intervention targeting potential mediators of 
children’s physical activity.  
To achieve these aims, an ecological model provided a comprehensive framework for the 
potential mediators and Social Cognitive Theory (Bandura 1998) and Behavioural Choice 
Theory (Vuchinich et al. 1996) were used to identify potential mediators and develop targeted 
intervention strategies.  
Chapter Two presents an overview and critique of existing literature relevant to children’s 
physical activity. The health benefits of participation in regular physical activity are outlined 
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and current physical activity guidelines are presented. Assessment of children’s physical 
activity is discussed and issues related to the use of these measures in enhancing our 
understanding of the prevalence of sufficiently active children are highlighted. Theories of 
behaviour change are discussed and their use in intervention development outlined, leading 
to a discussion of mediating pathways and how this knowledge can be used to develop future 
interventions.  
Chapter Three describes Study One which was a formative, qualitative research study 
exploring mediators of children’s physical activity and the feasibility of strategies targeting 
physical activity mediators. The results of this qualitative study were used to identify 
potentially relevant mediators of children’s physical activity and to inform the development 
of an intervention targeting identified mediators. Chapter Four presents a systematic review 
of the psychometric properties of mediator measures included in interventions that aimed to 
promote children’s physical activity. The results of the literature reviews and qualitative study 
were used to inform Study 2 (Chapter Five), where child and parent measures for assessing 
mediators of children’s physical activity were developed/modified and psychometrically 
tested.  
 
Chapter Six describes the development and implementation of Study 3, a pilot family-based 
intervention – Kids Physical Activity with Parental Support (KAPS). It includes information on 
recruitment, measures, intervention materials and delivery. Chapter Seven presents the 
results of the intervention, including mediating analyses on the direct and mediated effects 
of the KAPS intervention on change in children’s out-of-school-hours physical activity. Chapter 
Eight presents the results of the process evaluation conducted for the KAPS intervention, 
including the fidelity, dose, context and barriers to recruitment and implementation of the 
KAPS intervention. 
 
Chapter 9 provides a synthesis of results from the three studies presented in this thesis. 
Findings are discussed with reference to previous research, as well as in relation to how they 
may be used to inform future interventions promoting children’s physical activity.  
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Chapter 2    
Literature Review 
_____________________________________________________________________________ 
2.1 Physical activity definitions and health among children 
 
Physical activity has been defined as ‘any bodily movement produced by the skeletal muscles 
that results in energy expenditure’ (Caspersen et al. 1985). It is a complex, multidimensional 
group of behaviours subject to considerable variation between individuals and is performed 
in a variety of settings, for widely ranging periods of time at different intensities (Blair et al. 
1996, Eisenmann et al. 2007). Children’s physical activity differs from adults’ in many ways. 
Children tend to move more spontaneously and accumulate physical activity in small bursts 
throughout the day compared to adults (Bailey et al. 1995, Welk et al. 2000). 
During childhood, regular physical activity is beneficial for health in many ways, including 
weight maintenance, peak bone mass, motor skill development, cognitive function and 
mental well-being indices such as self-esteem and self-concept.  Existing studies that report 
links between physical inactivity and children’s health support the premise that children with 
low levels of physical activity and sedentary lifestyles (i.e. long periods of time spent sitting) 
are more at risk of developing Type 2 diabetes, overweight, obesity, some cancers, 
hypertension and poor blood lipid profiles (Gutin et al. 2002, Ruiz et al. 2006, Eisenmann et 
al. 2007, Andersen et al. 2011), all of which are risk factors for the development of 
cardiovascular disease during adulthood. 
 
Many of the health risks associated with insufficient physical activity, such as hypertension, 
are precursors to diseases that do not develop until adulthood, such as cardiovascular disease 
(Froberg et al. 2005, Andersen et al. 2011). However, other health risks such as obesity and 
diabetes are prevalent in children, providing a sound rationale for promoting a healthy and 
active lifestyle in childhood, before irreversible physiological changes occur (Wang et al. 2006, 
Copeland et al. 2013). 
 
4 
 
 A model conceptualising the relationship between childhood and adult physical activity and 
health status was proposed by Blair et al (1989) and highlights the importance of focusing on 
physical activity promotion from early in life (see Figure 2.1). According to this model, 
childhood physical activity may influence adult health status either directly (Path B) or 
indirectly through its beneficial effects on childhood health outcomes (Paths A and E). 
Alternatively, childhood activity may indirectly influence adult health status through its 
positive effects on physical activity levels during adulthood (Paths C and D). This model 
illustrates not only the potential health benefits of physical activity in childhood and 
adulthood, but also suggests that physically active children may remain active into adulthood. 
Studies based on self-report measures have reported low or moderate tracking of physical 
activity from childhood to adolescence of 0.13-0.43 (Telama 2009),   
 
Figure 2.1 Conceptual model illustrating the relationship between childhood physical activity  
                   and health status (Blair 1989) 
Given physical activity is beneficial for health and participation in physical activity appears to 
persist over time, it is important to recognise the recommendations for how much physical 
activity children should be doing. 
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2.2 Physical activity recommendations for children 
 
Given growing awareness of the health benefits of regular physical activity, public health 
guidelines have been developed in several countries (United Kingdom, United States, Canada, 
Australia) that recommend the type, volume and intensity of physical activity to optimise 
health (Blair et al. 1996, Cavill et al. 2001, Janssen 2007, Okely et al. 2013). Numerous 
scientific reports outlining differences between adult and childhood physical activity patterns 
have led many countries to adopt national guidelines for physical activity levels that are 
specific to children. Australian’s Physical Activity Recommendations for Children and Young 
People, published in 2014 (Department of Health 2014), recommends that primary school 
children (aged 5-12 years) should participate in at least 60 minutes (up to several hours) of 
moderate- to vigorous-intensity physical activity every day. Participation in a variety of 
activities is recommended, including games, general play, sport, walking, cycling and physical 
education and should include a variety of aerobic activities, including some vigorous intensity 
activity. On at least three days per week, children should engage in activities that strengthen 
muscle and bone. Moderate-intensity physical activity was defined as equivalent to a ‘brisk 
walking’ pace. The Australian guidelines are consistent with those in the US, Canada and the 
UK (Blair et al. 1996, Cavill et al. 2001, Katzmarzyk et al. 2008). Australian guidelines also 
recommend that children should spend less than 2 hours per day using electronic media for 
entertainment (e.g. television, computer, e-games) especially during daylight hours. It is also 
recommended to break up long periods of sitting as often as possible. These 
recommendations allow measurement of prevalence in specific populations and comparison 
between studies to be less problematic, however, to do this, it is important to identify 
appropriate measures for monitoring compliance with these guidelines. 
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2.3 Assessment of children’s physical activity 
 
Accurate and reliable measures of physical activity are important for assessing compliance 
with government physical activity recommendations. These methods also allow examination 
of dose-response associations between physical activity and health outcomes, specify which 
aspect of physical activity is related to a specific health outcome, monitor population trends 
and assess the effectiveness of interventions designed to increase physical activity in children 
(Baranowski et al. 1991, Sirard et al. 2001, Ekelund et al. 2011). Despite progress in the 
development of instruments to measure physical activity, limitations still exist such as the lack 
of contextual information provided by objective measures and recall bias in subjective 
measures (to be discussed later in this section).  
Further limitations exist in the measurement of children’s physical activity due to the 
differences in the nature of their physical activity, typified by intermittent and more variable 
intensity than adults (Bailey et al. 1995, Riddoch et al. 2007). This results in difficulties 
determining ‘patterns’ of activity, requiring instruments that are sensitive enough to detect, 
code and record different levels of activity (LaPorte et al. 1985, Baranowski et al. 1991). Also, 
children have less developed cognitive skills and more concrete thinking than adults, which 
has implications for self-report measures in terms of language and questionnaire/survey 
design (Sallis et al. 2000, Washburn et al. 2000). 
There are many techniques available to measure physical activity among children and each 
has its own advantages, disadvantages and degree of measurement error (refer Fig. 2.2). The 
key modes of assessment are often classified as subjective or objective measures.  
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 Figure 2.2 Decision flow chart to select physical activity measurement approaches for use with 
young people (Dollman 2009) 
 
HR: heartrate; EE: energy expenditure; AEE: activity energy expenditure; Mvt counts: movement counts; 
MVPA: moderate-to-vigorous-intensity physical activity; EMA: ecological momentary assessment.  
2.3.1 Subjective measures
Self- or proxy-report techniques including diaries, logs and questionnaires, are commonly 
used methods for assessing children’s physical activity in population studies. They are 
practical, easy to administer and can provide valuable information regarding children’s 
perceptions of physical activity and the context and nature of the activity undertaken (Sallis 
et al. 2000). However, subjective self-report measures require some level of cognitive and 
perceptual processing by the participant, which is problematic in children less than 10 years 
of age due to their limited cognitive capacity (Sallis 1991, Telford et al. 2004).  Self-report 
measures are also subject to response bias, misinterpretation of terminology and poor recall, 
particularly in children (Sallis 1991, Rice et al. 2000). While a review by Sallis and Saelens 
(2000) of 17 self-report measures in young people found acceptable reliability and validity 
across the instruments assessed, over-estimation and inaccuracies of this technique remain 
a limitation (Rice et al. 2000, Welk et al. 2000, Sirard et al. 2001). Welk et al (2000) found that 
children are less likely to make accurate self-report assessments and overestimate levels of 
activity due to an exaggerated perception of time and effort, as well as the degree of 
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spontaneity of children’s play (Welk et al. 2000). Nevertheless, they can provide reliable 
estimates of physical activity type (Telford et al. 2004). 
 
2.3.2   Objective measures 
 
Objective assessment methods include direct observation, accelerometry, heart rate 
monitors, pedometers, direct and indirect calorimetry, and doubly labelled water (McKenzie  
et al. 1991, Welk et al. 2000, Sirard et al. 2001). Direct observation is regarded as the most 
practical and appropriate criterion measure of physical activity and can provide an accurate 
representation of physical activity patterns, particularly in regards to specific settings (e.g. 
physical activity during recess at school) (Sirard et al. 2001).  A review by Sirard and Pate 
(2001) evaluated seven observational systems, providing evidence supporting the use of 
these systems with correlations between direct observation scores and heart rate or oxygen 
consumption scores ranging from 0.61 to 0.91 (Sirard et al. 2001). However, the technique 
has high experimenter burden and is often limited to a confined geographical area or space 
and limited time frame. 
Physiological measures such as direct calorimetry, indirect calorimetry, and doubly-labelled 
water are generally considered highly reliable and valid measures of physical activity; 
however, they do not provide direct measures of physical activity, but estimate overall energy 
expenditure which can be extrapolated to indicate amounts of physical activity. They are also 
expensive and difficult to use, and do not provide valuable behavioural information, therefore 
they are most appropriate for small studies or for validating other physical activity measures 
(Welk et al. 2000). 
A more practical alternative is the use of motion detectors which generally provide a valid 
estimate of physical activity (Freedson et al. 2005, Corder et al. 2008). One such device is the 
pedometer, a simple mechanical motion sensor that responds to vertical accelerations of the 
hip during ambulatory activities. It provides a measure of steps taken over a selected time 
period and is cheap and unobtrusive; however it does not provide data on intensity, may be 
subject to reactive behaviour by wearers and due to the common placement of the 
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pedometer on the hip, may not accurately detect lower limb movements such as cycling 
(Rowlands et al. 2007).  
The most commonly used objective measurement device of children’s physical activity is the 
accelerometer, which captures a wide range of movement types and intensities. 
Accelerometers have been shown to be useful in monitoring children’s physical activity (Sirard 
et al. 2001, Freedson et al. 2005, Cain et al. 2013) and have been used in large studies such as 
the 2005 – 2006 U.S. National Health and Nutrition Examination Survey (NHANES) to collect 
data on youth physical activity levels (Tudor-Locke et al. 2011). These small, lightweight 
devices work by measuring the acceleration of body segments or limbs during movement and 
provide information on activity intensity and duration.  Movement is recorded in real time in 
pre-determined epochs (periods of time) ranging from one to 60 seconds and a count value 
is given to each epoch (Cliff et al. 2007). One important advantage of accelerometry is the 
ability to extract data related to certain periods of the day (i.e. outside-of-school hours, during 
school etc.), allowing more precise assessment of when particular activities occur, thereby 
informing the most appropriate timing of intervention strategies.  
As with other instruments, accelerometers have their own limitations, such as the lack of 
contextual information provided and the inability to capture the increased energy cost of 
walking on an incline or carrying a load (Troped et al. 2008). They can be expensive and 
require additional technical expertise to analyse data; however, they have become an 
accepted instrument for many field-based studies of physical activity in children (Sirard et al. 
2001).  
Many studies have examined the validity and reliability of accelerometers in measuring youth 
physical activity. Laboratory and field validation studies using a variety of accelerometers such 
as Caltrac® (Computer Science and Applications, Hemokinetics Inc.), Actigraphtm (CSA, Inc. 
Shalimar, FL), and Actiwatch ®(MiniMitter Company, Inc., Sunriver, OR) in children have 
shown moderate-to-high correlations ranging from r=0.78 to r=0.87 between activity counts 
and energy expenditure (Trost et al. 1998, Puyau et al. 2002, Freedson et al. 2005, Strong et 
al. 2005). A recent study by Vanhelst et al (2012) reported a strong reliability between physical 
activity levels and patterns obtained by both triaxial (RT3) and uniaxial (GT1M) 
accelerometers in adolescents (Marshall et al. 2004). Another recent study by Robusto et al 
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(2012) compared three generations of ActiGraphtm monitors in children and adolescents and 
found the three GT1M, GT3X, and GT3X+ models to be valid for use in the measurement of 
children’s physical activity (Robusto et al. 2012).  
A review by Rowlands (2007) supported the use of accelerometers to assess the pattern and 
intensity of physical activity as well as total accumulated activity in children. The review 
suggested that the monitors are useful as they are unobtrusive, easy to use and there is little 
evidence of reactive behaviour. Also, there is no need for children to recall behaviours and as 
such, output does not rely on cognitive ability, a limitation of self-report measures. 
While accelerometry has been shown to be an accepted measure of children’s physical 
activity, the literature highlights significant challenges to consider in the use of the 
accelerometry data, specifically in the processing and interpreting of the data. The methods 
used by different accelerometers to generate counts per minute vary and the lack of 
universally accepted methods to process the accelerometer counts into estimates of physical 
activity intensity (i.e. sedentary, light, moderate, vigorous) make it difficult to compare 
studies. Typically, regression analyses are used to translate accelerometer counts into 
estimates of energy expenditure and/or to detect different physical activity intensity levels 
using accelerometer cut-points (Freedson et al. 2005, Trost et al. 2011). Differing cut-points 
can lead to misleading estimates of time that children spend in different intensities of physical 
activity, which may lead to discrepancies in the interpretation of health outcomes (Freedson 
et al. 2005, Troiano et al. 2008, Trost et al. 2011).  
The accurate measurement of physical activity is essential for research in which physical 
activity is the outcome of interest. Self-report measures are able to provide estimates of the 
type, intensity and context of physical activity, however, the use of these measures is limited 
due to issues with recall accuracy and correlated measurement error when assessing 
associations and thus may result in biased conclusions (Ainsworth et al. 2012). Objective 
measures also provide limitations as current technology is not able to assess activity type and 
context; however, they are recommended as the optimal approach for assessing children’s 
physical activity (Sirard et al. 2005) . Due to the limitations of both objective and subjective 
measurement types, the use of objective measures of physical activity to complement existing 
self-report instruments is therefore recommended to enhance our understanding of the 
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prevalence of sufficiently active youth (Sirard et al. 2001, Corder et al. 2008). It is also 
suggested that the use of standardised measurement approaches would allow for better 
interpretation and comparison to the published literature.  
 
2.4 Prevalence of children’s physical activity 
 
Physical activity is often measured at state and national levels across a wide number of 
countries to provide data on trends and prevalence of physical activity behaviours. However, 
it is important to note that the type of measure used as well as the scoring protocol may affect 
prevalence estimates of meeting the physical activity guidelines, making it difficult to 
compare rates across studies using different measures (Riddoch et al. 2004, Van Sluijs et al. 
2007). 
Monitoring the population prevalence of children’s physical activity has mainly been 
conducted using self-report questionnaires or proxy-report parental surveys. The 2007 
Australian National Children’s Nutrition and Physical Activity Survey (CSIRO 2007) used a 
previously validated computerised 24-hour self-recall instrument; the MARCA (Multimedia 
Activity Recall for Children), over four days. The results identified that 46% of boys and 33% 
of girls aged 9-13 met the Australian guidelines, operationalised as accumulating at least 60 
minutes of MVPA on each of the four days sampled. The 2008 Western Australian Child and 
Adolescent Physical Activity and Nutrition Survey (CAPANS) reported similar results based on 
a modified version of the Children’s Leisure Activities Study Survey (CLASS) (Telford et al. 
2005), reporting that less than half of children surveyed were meeting the Australian 
guidelines (Martin et al. 2008). 
More recent data from the Australian Health Survey, 2011-12 found varying results for 
physical activity in children aged 5-17 years (Australian Bureau of Statistics 2013). Parental 
report suggested that children were participating in an average of one and a half hours of 
physical activity per day, with just over 60% averaging at least one hour per day. However, 
these data were in contrast with the results of the child-reported PA recall questionnaire, a 
combination of the Health Behaviours in school children (HBSC) questionnaire (Currie et al. 
2012) and the Adolescent Physical Activity Recall Questionnaire (APARQ) (Booth et al. 2005), 
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which identified only 19% of youth participating in the recommended 60 minutes of physical 
activity per day (Australian Bureau of Statistics 2013).  Similarly, objective data obtained via 
pedometry found that only 8% of females and 25% of males aged 5-17 years were achieving 
the recommended threshold of 12,000 steps per day (Australian Bureau of Statistics 2013). 
These results highlight the difficulties in drawing accurate conclusions regarding the 
prevalence of children’s physical activity as the rates presented are dependent on the 
instrument used to assess physical activity. 
 
In the United Kingdom, the Health Survey England 2008 (self-report measure) found that 30% 
of children aged 10-15 years met recommended levels of physical activity (defined as being 
physically active for 60 minutes or more on all 7 days of the week) (Health and Social care 
information centre 2011).  This was similar to accelerometry results obtained a week after 
the survey, where 33% of boys and 21% of girls met recommended levels; however, the 
accelerometry results showed a larger differentiation between younger and older children 
than self-report. Among boys, 51% of 4-10 year olds compared with 7% of 11-15 year olds 
met the guidelines. Among girls, 34% of 4-10 year olds compared with no 11-15 year olds met 
the guidelines. 
These results were similar to the 2011 Youth Risk Behavior Surveillance Survey in the United 
States which found 29% of youth aged 9-13 reported that they participated in moderate to 
vigorous physical activity for at least one hour a day on the previous seven days (based on 
self-report) (Davison 2004). In contrast, accelerometry results from the 2003-2004 National 
Health and Nutritional Examination Survey (NHANES) found a higher proportion of youth 
(aged 6-11 years) achieved the recommended amount of physical activity (42%) (Troiano et 
al. 2008). However, the self-report results from this study indicated lower proportions of 
these youth achieving recommended amounts of physical activity, highlighting potential over-
estimation of physical activity levels in self-report surveys (Troiano et al. 2008). 
In Europe, the European Youth Heart Study (Riddoch et al. 2004) reported physical activity 
levels of more than 2000 children (aged 9 and 15 years) from Denmark, Portugal, Estonia and 
Norway assessed by accelerometry. The study found that on average, children spent 176 
minutes per day in moderate to vigorous physical activity at 9 years of age and 86 minutes 
per day at 15 years. Overall, almost 98% of the younger ch14)ildren met the physical activity 
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recommendations of one hour of at least moderate intensity activity each day, however this 
was determined by the average duration of physical activity across valid days, an excess of 60 
minutes of MVPA on every valid day they wore the device.  
As few robust objective data are available to compare levels of physical activity between 
countries, a study was undertaken using the International Children’s Accelerometry Database 
(ICAD). ICAD was established to pool and reduce raw accelerometer data using standardized 
methods to create comparable outcome variables across studies in youth worldwide. 
Preliminary data showed that the well-established gender difference in physical activity  was 
present in all countries, stronger for moderate to vigorous physical activity than overall 
physical activity and that overall physical activity levels differed between countries (Riddoch 
et al. 2010). 
It is evident that due to the different methodologies being used to measure whether 
recommended levels of physical activity are being met, prevalence studies of children’s 
physical activity are difficult to interpret and compare. The true prevalence of children 
meeting physical activity recommendations within any particular country or even between 
countries is unknown, however based on the best data available, survey estimates suggest 
that only 30% of children are meeting the physical activity recommendations. It is therefore 
apparent that there is a need to increase children’s physical activity levels and prevent further 
decline as they move into adolescence. 
 
2.5    Promoting children’s physical activity levels 
With a high proportion of children participating in inadequate amounts of physical activity, 
understanding how to effectively promote children’s physical activity is a priority. The science 
of changing human health behaviours has long been informed by theoretical models that help 
us to systematically identify and target the key drivers of change. Relevant theories can be 
used to explain and predict the determinants of behaviour change and guide the development 
and refinement of interventions (Painter et al. 2008). Interventions can be informed by theory 
in a number of ways, including identification of theoretical constructs to induce behaviour 
change and guidance for translation of determinants of behaviour change into the most 
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appropriate methods, strategies and intervention tools. The application of theory should 
improve the likelihood of intervention effectiveness by helping researchers to make informed 
decisions when developing interventions (Rothman 2004, Noar et al. 2005, Painter et al. 2008, 
Lai et al. 2014).  
The literature that has applied theory to the field of physical activity has grown substantially 
over the last few decades (King et al. 2002, Dishman 2004, Lai et al. 2014). Common theories 
and models that have contributed to an understanding of the factors associated with this 
behaviour, and for guiding intervention development have originated in psychology (e.g., 
Theory of planned behaviour (Ajzen 1991), the Transtheoretical model of behaviour change 
(Prochaska et al. 1994)  and Self Determination Theory (Deci 1985)). Most often they are 
cognitive in nature, suggesting that understanding people’s motivation to change behaviour 
is more important than their ability to change (Jeffery 2004). However, these models largely 
fail to consider the broader contexts in which health behaviours occur, potentially ignoring 
important social and environmental factors that may have an important influence on 
behaviour, and may not be appropriate for children as they assume a level of autonomy and 
behavioural determinism which is unlikely to emerge until mid-adolescence (Glanz et al. 2002, 
Motl 2007). 
More recent theories of behaviour change posit that behaviour is shaped by the interaction 
of individual factors with broader social and environmental contexts (Sallis et al. 1999). Three 
key theoretical approaches that are based on this concept are Social Cognitive theory 
(Bandura 1998), Behavioural Choice theory (Epstein 1998) and Ecological models (Sallis et al. 
1997) which consider not only cognitive/intrapersonal factors to be important determinants 
of behaviour, but also include a focus on the social, physical and policy environments as 
influences on health behaviour (Sallis et al. 1997).  
Social Cognitive Theory (SCT) suggests that human behaviour occurs as a result of interactions 
between personal factors, behaviour and the environment (Bandura 1998). Personal factors 
include knowledge (attainment of knowledge in relation to the behaviour of interest), self-
efficacy (an individual’s perceived ability to overcome challenges that may influence 
behaviour) and outcome expectations (an individual’s beliefs about the costs and benefits of 
the behaviour).  Behavioural factors include proximal and distal goals and reflect the plans or 
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goals an individual develops to carry out the behaviour at a certain time. Environmental 
factors that influence behaviour include social support (how and to what extent do others 
help facilitate and influence an individual’s behaviour). Barriers can be personal, social and 
structural and consider different impediments to participating in the behaviour of interest 
(Motl 2007).  
There are very few theories of behaviour change that are specific to children however a 
number of theories have been used to inform the development of interventions to promote 
children’s physical activity. A review of intervention studies was conducted by the candidate 
(refer to Appendix 2.1 and 2.2). Although the review was conducted specifically to identify 
studies that reported on outcomes associated with potential mediators of children’s physical 
activity, it provides a snapshot of theories used in previous interventions. This review 
identified 31 intervention studies that fulfilled the specific inclusion criteria. Four 
interventions did not describe a theoretical framework (Baranowski et al. 1990, Ernst et al. 
1999, Palmer et al. 2005, Cason et al. 2006); Social Learning Theory was used in five studies 
(Marcus et al. 1987, Parcel et al. 1987, Bush et al. 1989, Manios et al. 1999, Caballero et al. 
2003); Theory of Planned Behaviour in two studies (Christodoulos et al. 2006, Jurg et al. 2006), 
and single studies reported using Ecological models (McKenzie et al. 2004), Pender’s Health 
Promotion Model (Pate et al. 2003), and Precaution Adoption Process or service quality 
models (Jurg et al. 2006). Four studies reported aspects of two or more theoretical 
frameworks (Harrell et al. 1996, Gortmaker et al. 1999, Pate et al. 2003, Jurg et al. 2006). 
However, Social Cognitive Theory was the basis of the majority of interventions targeting 
change in children’s physical activity (12 out of 31 studies) (Harrell et al. 1996, Sallis et al. 
1997, Baranowski et al. 2003, Beech et al. 2003, Pate et al. 2003, Robinson et al. 2003, Story 
et al. 2003, Goran et al. 2005, Kelder et al. 2005, Harrison et al. 2006, Chen et al. 2009, Corder 
et al. 2013). Further, a recent review found support for the use of SCT in understanding 
constructs related to physical activity (self-efficacy, outcome expectations, barriers and social 
support) although very little variance in physical activity behaviours was explained. (Ramirez 
et al. 2012). Additional studies published since that review also utilised SCT as the basis for 
their physical activity interventions (Bergh et al. 2012, Carson et al. 2013, Dewar et al. 2013, 
Eather et al. 2013). 
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Another theory that considers behaviour in terms of individual, social and environmental 
influences is Behavioural Choice Theory (BCT) which states that the choice of activity (eg, 
choosing to be sedentary over being active) can be manipulated by changing the effort 
and/or the amount of reinforcement required to perform the task. For example, if we 
manipulate the environment to make it easier for children to be active by providing safe, 
nearby cycling tracks, their preference may increase for that particular activity resulting in 
the choice to go for a ride over watching television. Overall, the premise of the theory is 
that if we can shift an individual’s preference away from being sedentary, the choice of 
being active is more likely (Vuchinich et al. 1983, Vuchinich et al. 1996).  
Behavioural Choice Theory has been used in interventions targeting children’s physical 
activity such as ‘Switch-Play’, a randomised controlled trial which aimed to investigate the 
effectiveness of a school-based intervention in maintaining healthy weight among 10-year-
old children through reducing the time spent in sedentary behaviours and increasing skills in, 
enjoyment of and participation in physical activity. Switch-Play promoted preferences for 
more physically active options and targeted skill development (fundamental movement skills) 
and provided active alternatives to being sedentary (Salmon et al. 2006).  
Ecological models are also useful as they provide an overarching framework (levels of 
influence) through which theories operate. A common ecological model incorporates multiple 
levels, including intrapersonal (individual), interpersonal (social) and physical / policy 
environments (Sallis et al. 1997, Davison et al. 2003). These models emphasise that 
interventions aiming to improve health behaviours should acknowledge the complex nature 
of human environments, consider the interplay between each of the levels and incorporate 
strategies targeting correlates at each level. The literature has highlighted the need to 
consider integrated and comprehensive models, such as combining theories in order to better 
understand physical activity behaviour (Buckworth et al. 2002, Noar et al. 2005).   
Despite evidence that the use of appropriate theory-based interventions are likely to lead to 
more effective interventions, published studies often lack detail regarding the theoretical 
basis of their interventions (if used at all). This is important if we are to better understand the 
pathways of effective behaviour change among children. 
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2.6 Mediating pathways 
 
The recommended methodological framework for testing theories of behaviour change is 
through randomised controlled trials. However, studies often report the effectiveness of the 
intervention on the outcome only, failing to consider the mechanisms through which the 
behaviour change may have occurred (Baranowski et al. 1998). The pathway through which 
intervention strategies achieve their effect is usually through intermediate variables, derived 
from constructs within ecological, social and psychological theories that are hypothesised to 
be causally related to the outcome of interest. By implementing programs designed 
specifically to change these intermediate variables (known as mediators), it is thought that 
more stable changes in behaviour can be obtained (Baranowski et al. 2005, Cerin et al. 2009).  
Figure 2.3 illustrates a conceptual mediating pathway. In this simplified model, the 
intervention is designed to target the known mediator which is hypothesised to have an effect 
on physical activity. When the mediating variable is accounted for in statistical analyses of 
intervention effects, the direct effect of the intervention on the outcome (i.e. physical activity) 
is attenuated or diminished, indicating that the mediating variable was the mechanism 
through which the intervention effected change in behaviour.  If each pathway in the 
hypothesised model shown in Fig. 2.3 is in the expected direction, the importance of the 
theoretical constructs in the program design is confirmed. Where no significant mediation is 
found, either new potential mediators are needed to effect change (as the intervention effect 
may be explained by something else) or the strategies used to target the mediator are not 
effective (Baranowski et al. 2005).  
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 Figure 2.3  Conceptual mediating pathway     
 
2.7 Interventions targeting mediators of change in children’s physical     
             activity 
While a number of interventions promoting physical activity in children have been published 
in the last 25 years, most have only achieved modest changes in behaviour (Strong et al. 2005, 
Salmon et al. 2007, Van Sluijs et al. 2007, Van Stralen et al. 2011, Metcalf et al. 2013). It has 
been suggested that this is, in part, due to studies failing to examine whether the observed 
effects of interventions are due to changes in the theoretical constructs targeted by the 
intervention or other extraneous factors (Lewis et al. 2002). Most intervention studies only 
evaluate the direct effects of the intervention on behavioural outcomes (e.g. physical 
activity), without reporting the pathways or mechanisms (i.e. mediators) by which the 
intervention worked. Three recent reviews of studies reporting on mediators of physical 
activity (in children, adolescents and/or adults) have been published (Lewis et al. 2002, 
Lubans et al. 2008, Salmon et al. 2009). 
Lubans and colleagues completed a review of mediators of interventions to promote physical 
activity among children and adolescents and included only studies that conducted statistical 
mediating analyses (Lubans et al. 2008). The review found that of the seven studies that met 
the inclusion criteria, all studies involved children above 11 years of age, with no studies 
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examining mediators of change in younger children (5-11 years). Self-efficacy was the most 
commonly assessed mediator in these studies and was found to be a potentially useful 
mediator to target in intervention studies. Lewis and colleagues reviewed interventions that 
targeted psychosocial mediators of physical activity among adults and children and found only 
two studies targeting children (Lewis et al. 2002).  Self-efficacy, behavioural capability and 
perceived social support were the most commonly assessed potential mediators in these 
studies; however, no statistical analyses were conducted in these studies to examine 
mediating pathways.  
A common finding of both reviews related to the measures being used to examine mediators 
in children and youth. It was recommended that future studies should use psychometrically 
sound measures as there were concerns relating to the age-appropriateness of measures 
used in some studies and the use of part or adapted scales without validating the new version 
of the scale in target populations (Lewis et al. 2002, Lubans et al. 2008).  It was suggested that 
ensuring psychometrically sound measures were used would help determine if inconsistent 
findings were due to measurement error, lack of importance of a particular mediator or that 
the interventions were unsuccessful at changing the mediators.  
 
Another more recent review of mediators of interventions to promote physical activity among 
children was published by Salmon and colleagues (including the candidate as co-author1, see 
Appendix 3). This review identified 19 studies, published between 1985 and mid-2006, that 
focused on settings-based delivery and the direct effects of physical activity interventions on 
mediators among 4-12 year old children (Salmon et al. 2009). Interventions were delivered in 
the school, family and community settings and the most common potential mediators that 
were targeted included physical activity knowledge and beliefs, self-efficacy, enjoyment or 
preference for physical activity. While no statistical tests of mediation were reported, direct 
intervention effects on these potential mediators (i.e. action pathway) were varied.  
It should be noted that emphasis on statistical significance alone, as relied on by Salmon et al 
(2009), may be inappropriate as a sufficiently large sample size and reliable assessment 
1 Salmon, J., Brown, H., Hume, C. (2009) Effects of strategies to promote children’s physical activity on 
potential mediators. International Journal of Obesity, 33S66-73. 
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procedure may result in a statistically significant result for even trivial effects (Rosenthal 2000, 
Rosnow et al. 2003), conversely a small sample size may result in a lack of statistical power 
for detecting meaningful effects. Therefore, calculating an effect size enables the investigator 
to interpret the relative magnitude of the intervention effect irrespective of sample size. 
These three reviews either excluded studies that did not report a mediating analysis, focused 
on a wide age range or relied on statistical significance only for determining intervention 
effects (Lewis et al. 2002, Lubans et al. 2008, Salmon et al. 2009). Therefore, a systematic 
review of intervention studies that reported outcomes on mediators of physical activity 
among 5-12 year old children was conducted and published by the candidate 2  (refer 
Appendix 2.1 and 2.2).  
The review conducted by the candidate reported characteristics of each study, including 
physical activity outcome variables and measures, potential physical activity mediator 
variables and measures, intervention effects on potential mediating variables, effect sizes and 
results of formal mediating analysis. Where effect sizes of the intervention on potential 
mediators were not reported (and where possible), the effect size for studies that reported a 
significant direct effect on the mediator was calculated.  
To summarise the effects on potential mediators of physical activity change, studies were 
grouped by potential mediator variables within the categories of cognitive/psychological, 
social environment and physical environment, consistent with ecological models (Sallis et al. 
1997). This summary is outlined in Table 2.1. 
Briefly, 31 intervention studies were published between 1985 and 2012 that met the inclusion 
criteria and from these, 18 potential mediators were identified. The majority of studies were 
randomized controlled trials (n=21) and SCT was used as the theoretical basis for the majority 
of interventions (n= 10). Most of the potential mediators identified were at the 
cognitive/psychological level of influence (n=15) with self-efficacy the most commonly 
examined potential mediator (n=14 studies) and knowledge also commonly examined (n= 9 
studies). Three social environmental potential mediators were identified, with social support 
2 Brown, H., Pearson, N & Salmon, J. (2013) A systematic review of intervention effects on potential mediators 
of children’s physical activity, BMC Public Health, Vol. 13, no. 1, pp.1-10. 
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the most commonly examined (n=6 studies). No physical environmental potential mediators 
were examined. 
Positive intervention effects on cognitive/psychological potential mediators were reported in 
15 out of 31 studies (refer Table 2.1). Positive effects on social environmental potential 
mediators were reported in three out of seven studies, and no effects on the physical 
environment were reported. Although no studies were identified that performed a mediating 
analysis, 33 positive intervention effects on targeted potential mediators were found (with 
effect sizes ranging from small to large) and in 73% of cases a positive effect on the physical 
activity outcome was reported. 
It was also important to note that of the studies that reported a positive effect on potential 
mediators, most were found to have only trivial to small effect sizes. This suggests that they 
may not have been the most appropriate mediators to target, the strategies to target them 
were not effective or that there may have been other problems such as measurement 
issues. 
 
Table 2.1  Summary of effect of interventions on potential mediating variables 
Potential mediators Positive significant effect on potential 
mediator 
No significant effect on potential mediator 
Cognitive / Psychological  
Knowledge: Health/ 
PA/ fitness 
(Marcus et al. 1987, Bush et al. 1989, Harrell 
et al. 1996, Manios et al. 1999, Caballero et 
al. 2003, Palmer et al. 2005) 
(Baranowski et al. 1990, Gortmaker et al. 
1999) 
Attitude towards PA (Christodoulos et al. 2006) (Bush et al. 1989) 
Exercise behavioural 
capability 
(Parcel et al. 1989) (Pate et al. 2003, Goran et al. 2005, Jurg et 
al. 2006) 
Self-efficacy towards 
PA 
(Parcel et al. 1989, Edmundson et al. 1996, 
Caballero et al. 2003, Goran et al. 2005, 
Harrison et al. 2006) 
(Baranowski et al. 1990, Beech et al. 2003, 
Story et al. 2003, Kelder et al. 2005, Jurg et 
al. 2006, Verstraete et al. 2007) 
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Self-efficacy in 
overcoming barriers to 
PA 
- (Pate et al. 2003, Goran et al. 2005, 
Verstraete et al. 2007) 
Preference for PA (Story et al. 2003) (Baranowski et al. 1990, Beech et al. 2003) 
Enjoyment  (Cason et al. 2006) (Ernst et al. 1999, Robinson et al. 2003, 
McKenzie et al. 2004, Verstraete et al. 2007) 
Positive outcome 
expectations 
- (Beech et al. 2003, Pate et al. 2003, Story et 
al. 2003, Goran et al. 2005, Verstraete et al. 
2007) 
Negative outcome 
expectations 
- (Goran et al. 2005) 
Overall outcome 
expectations 
- (Goran et al. 2005, Jurg et al. 2006) 
Intention (Palmer et al. 2005, Christodoulos et al. 
2006, Jurg et al. 2006) 
(Sallis et al. 1997, Pate et al. 2003) 
Self- esteem / self-
perception 
- (Bush et al. 1989, Sallis et al. 1997, Robinson 
et al. 2003) 
Awareness of PA levels - (Jurg et al. 2006) 
Social 
Social support – 
parents and family 
- (Sallis et al. 1997, Goran et al. 2005) 
Social support – friends - (Goran et al. 2005) 
Positive social support (Edmundson et al. 1996, Pate et al. 2003, 
Cason et al. 2006) 
(Goran et al. 2005, Jurg et al. 2006, 
Verstraete et al. 2007) 
Negative social support - (Edmundson et al. 1996) 
Social belief - (Pate et al. 2003) 
Environmental 
- - - 
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The review also identified a number of studies where the intervention had no significant 
effect on the potential mediator; however, a significant effect on physical activity was 
reported. As no studies completed mediating analyses, the mechanism/s through which this 
change occurred is unclear. The intervention may have achieved its effect on physical activity 
through another potential mediator or, as discussed in previous reviews, the measure used 
to assess the potential mediator may have lacked adequate validity and reliability and was 
therefore unable to show an effect (Lewis et al. 2002, Lubans et al. 2008). Possible reasons 
for the lack of demonstrated effect on the potential mediators may be due to the wrong 
mediator being targeted, lack of appropriate statistical mediating analysis, lack of power in 
the sample to detect change, inadequate intervention dose and/or lack of validity and 
reliability of mediator measures. In short, the findings from that review make it difficult to 
recommend any particular potential mediator as a target for children’s physical activity. This 
is not to imply that any of the potential mediators reviewed are unimportant, there is simply 
insufficient evidence that these factors lie on the mediating pathway of children’s physical 
activity behaviour change.  
Since this review was published, four further studies have reported on factors that mediated 
physical activity intervention effects among 5-12 year old children (Bergh et al. 2012, Carson 
et al. 2013, Dewar et al. 2013, Eather et al. 2013). The outcome measure for these randomised 
controlled trials was physical activity (accelerometer/pedometer assessed) and potential 
mediators were assessed by self-report questionnaires. Unlike the previous literature, a 
statistical mediating analysis was conducted in all four studies. Significant direct intervention 
effects on physical activity were reported in all of the studies. Several of the mediators 
assessed in the interventions were positively associated with changes in physical activity; 
however, evidence of statistical mediation was only found in one of the studies (Eather et al 
2013). The ‘Fit-4-Fun’ study by Eather and colleagues, which assessed physical activity using 
pedometry, reported that teacher social support had a significant mediating effect on physical 
activity. 
Overall, the literature has shown the importance of targeting a broader range of potential 
mediators (using ecological frameworks) and few studies have conducted mediation analyses 
to confirm whether the potential mediators targeted are on the causal pathway to behaviour 
change. The use of specific strategies better targeting mediators is also emphasised to 
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enhance the likelihood of changing mediators and consequently detecting relationships 
between change in mediators and change in physical activity. The use of age-appropriate and 
psychometrically sound self-report mediator measures is also highlighted, as is consideration 
of appropriate objective physical activity measures (e.g. accelerometry and associated cut-
points) to enhance the validity and reliability of results.  
 
2.8 Summary 
Physical activity is a key component in the development of children’s health and wellbeing 
and may also help reduce the risk of developing cardiovascular disease later in life (Eisenmann 
2007, Andersen et al. 2011). Survey estimates suggest that only about 30% of children are 
meeting the recommended physical activity guidelines (Davison 2004, Kipping et al. 2012, 
Australian Bureau of Statistics 2013), therefore, a greater understanding of the influences on 
children’s physical activity is required. Health behaviour theories provide a framework for 
explaining and influencing behaviour (Baranowski et al. 1998, Baranowski et al. 2005) and in 
so doing, inform intervention development and implementation. However, many theories are 
limited in their enunciation of the process of behaviour change, particularly in children. 
Evidence from other fields, (e.g. nutrition) has shown that behaviour change can be achieved 
by targeting potential mediating variables that have been derived from ecological, social and 
psychological theories (Cerin et al. 2009). By implementing programs designed specifically to 
change these mediators, it is thought that more stable changes in behaviour can be obtained.  
Many intervention studies promoting physical activity in children have only achieved modest 
changes in behaviour and it has been suggested that this may be due to a lack of 
understanding of the mechanisms or pathways through which a child’s physical activity may 
change (Salmon et al. 2007). Past reviews of children’s physical activity interventions on 
potential mediators found that no studies up to 2012 conducted mediating analysis to 
determine the role of potential mediators in the success of children’s physical activity 
interventions. However, these reviews identified a number of potential mediators that could 
be targeted. The reviews also highlighted the lack of appropriate, valid and reliable 
instruments for measuring mediators, suggesting that future interventions should consider 
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the ways in which potential mediators are measured prior to drawing conclusions regarding 
their efficacy as mediators. 
Given few studies have examined the role of mediators of change in children’s physical 
activity interventions, further research is required to provide a more in-depth understanding 
of the causal mechanisms of behaviour change.  
 
2.9 Aims  
The major aims of this thesis are to: 
x Identify potential mediators of children’s physical activity and explore the feasibility 
of targeting these mediators; 
 
x Develop psychometrically sound measures to assess potential mediators of children’s 
physical activity; and 
 
x Develop, implement and evaluate a pilot intervention targeting potential mediators 
of children’s physical activity. 
*Please note that the term ‘potential mediators of children’s physical activity’ will be 
referred from this point onwards as ‘physical activity mediators’ for ease of reading.  
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CHAPTER 3 
STUDY 1: Exploring potential mediators of children’s physical 
activity: A qualitative study 
____________________________________________________ 
3.1 Introduction 
A systematic literature review of intervention studies that target potential mediators of 
children’s physical activity completed by the candidate and published in 2009 (refer Appendix 
2.1 and 2.2) identified eighteen potential mediators that were targeted in children’s physical 
activity interventions. Most were individual (cognitive) influences, a small number were 
classified as social influences on children’s physical activity and no physical environmental 
influences were identified. However, mediating analyses to determine the role of the 
potential mediators in the success or failure of interventions were not performed in any of 
the studies. Since this review was published, four further studies have reported on factors 
that mediated physical activity intervention effects among 5-12 year old children (Bergh et al. 
2012, Carson et al. 2013, Dewar et al. 2013, Eather et al. 2013). A statistical mediating analysis 
was conducted in all of those studies, however evidence of statistical mediation was only 
found in one of these studies (Eather et al. 2013). 
 
In addition to identifying studies that reported potential mediators of change in children’s 
physical activity, the systematic review published by the candidate also identified that the 
underlying theories on which interventions were based were rarely specified or reported. It 
is recognised that intervention strategies that draw on established behavioural theories are 
more likely to be successful in achieving sustained behaviour change than atheoretical 
interventions (Brug et al. 2005). Thus, the lack of reporting of theoretical bases for those 
studies is a significant limitation. Theories such as SCT, BCT and ecological models have been 
suggested as useful ways to conceptualise influences on behaviour (Sallis et al. 2002, Salmon 
et al. 2007). Ecological models posit that there are multiple levels of influence on behaviour, 
including cognitive/psychological, social and physical environmental factors. It is 
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hypothesised that interventions will be more likely to achieve sustained changes in behaviour 
if constructs from theories such as SCT are used to identify ‘potential’ mediators of children’s 
physical activity within an ecological framework. There is, however, a paucity of evidence 
from intervention studies regarding which mediators to target in the process of intervention 
design. A qualitative approach can be used to explore potentially important mediators for 
special population groups such as children.  
 
The use of formative assessment, such as qualitative methodology, is recommended for 
identifying the most relevant potential mediators (Teufel-Shone et al. 2006). Formative 
assessment approaches allow solutions to arise out of the data, rather than applying 
predetermined concepts or solutions (Glaser et al. 1966, Gittelsohn et al. 1999, Haerens et al. 
2010). Qualitative methodology is used as part of the formative assessment process where 
focus groups and/or interviews are conducted to obtain detailed information about the 
people for whom, and the context in which, the intervention will be designed (Colucci 2007, 
Green et al. 2007). This qualitative approach allows members of the population of interest to 
explore thoughts, feelings, experiences, associations, language, assumptions and 
environmental and constraining factors in regard to the health behaviour of interest and its 
context (Ritchie 2001, Resnicow 2002). It also provides an opportunity for new and 
unexpected information to emerge that may impact the effectiveness of an intervention and 
can suggest strategies that might be particularly effective with the target population. As such, 
systematically reviewing past studies in combination with conducting focus groups and 
interviews with the target population (i.e. children) to ascertain their opinions and attitudes 
related to physical activity is a useful approach for providing further information regarding 
theory selection and which potential mediators to target and strategies with which to target 
them. Although investigating relevant potential mediators offers greater opportunity for 
effective intervention design, formative assessment also allows an opportunity to explore the 
feasibility of strategies that could be used to target potential mediators identified.  
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3.2 Aims 
The aims of this study were to: 
1. Identify potential mediators of children’s physical activity, and 
2. Explore the feasibility of strategies for targeting potential physical activity mediators. 
3.3 Methods   
3.3.1 Study design 
Qualitative focus groups with children aged 10-12 years and one-on-one interviews with 
parents of children 10-12 years of age were conducted to identify physical activity mediators 
and the feasibility of strategies targeting these potential mediators.  
3.3.2 Ethics 
 
Ethics approval for the study was received from DU-HREC (Deakin University Human Research 
Ethics committee): NEAF - EC 194-2007, the Victorian Department of Education and Training 
(SOS-003749) and the Catholic Education of Melbourne. 
3.3.3 Recruitment 
 
Children aged 10-12 years and parents were recruited for this study through schools in the 
Melbourne metropolitan area. A convenience sample of primary schools (n=52) was selected 
according to geographical location and type (i.e. Catholic, government, non-government). 
School Principals were sent information regarding the study (Appendix 4.1), and when verbal 
consent was given, plain language statements and consent forms were provided (Appendix 
4.1). Once school consent was received, children aged 10-12 years were given information 
packs (containing plain language statements and consent forms) (Appendix 4.1) to take home 
for guardians/parents to sign on behalf of the child. Parents were also invited to participate 
in one-on-one interviews.  
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3.3.4 Participants 
Fifty-two schools were invited to participate in this study. Eight of these schools provided 
consent and children (n = 788) aged 10-12 years and their parents/guardians were then 
invited to participate. Consent for their child to participate was provided by 143 parents (on 
behalf of their children) resulting in a response rate of 18%, and of the 143 parents, 12 
provided consent to participate in one-on-one interviews resulting in a response rate of 12%.  
3.3.5 Procedure 
Focus groups – Children 
Focus groups were conducted between March and June, 2009.  A total of ten focus groups 
were conducted (one focus group in each of six schools, two focus groups in each of two 
schools), with an average of 15 children in each group. Each focus group lasted between 46 
and 55 minutes (with a five minute break) and was digitally recorded. The sessions were led 
by a facilitator (the candidate) with a research assistant present to manage the voice recorder 
and provide additional handwritten notes (for example, number of students, ratio of males 
to females).  
Interviews – Parents 
Parents who consented to one-on-one interviews were contacted by phone by the candidate, 
where a time and place suitable for the interview was arranged. Ten out of the 12 interviews 
were conducted at school and two interviews conducted at the parent’s home. The interviews 
were digitally recorded and led by a facilitator (the candidate) with a research assistant 
present to provide additional handwritten notes. The interviews ranged between 36 and 45 
minutes in length. 
3.3.6 Instruments 
Focus groups 
 
A semi-structured focus group schedule (Appendix 4.2) was designed based on social 
cognitive theory, behavioural choice theory and the ecological model. These theories/models 
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consider the broader contexts in which physical activity behaviours occur (refer Chapter 2). 
The schedule was also guided by relevant potential mediators identified in the previous 
review of published intervention studies. 
The semi-structured schedule included questions which related directly to the previously 
identified potential mediators, such as: 
x Enjoyment of physical activity; for example, ‘if you wanted to start a new activity, like 
a sport, what would be important to you?’ 
x Friend support; for example, 'would you begin a new activity or sport if your friends 
were not interested in participating’? 
 
x Access to equipment at home:  ‘would having different types of equipment at home 
encourage you to be more active?’ 
 
The iterative nature of the focus groups allowed participants to respond to these questions 
as well as talk about other influences that arose throughout discussions, allowing other 
potential mediators to be explored.       
In addition to the schedule, a list of prompts was also devised to elicit more detailed 
responses. For example, when asking about what influenced the children to participate in 
physical activity, prompts such as ‘is there anything more that you can think of…’ were used 
to encourage discussion (Appendix 4.2). Also, several ‘ranking cards’ were devised, where 
specific statements were presented to the children and they were asked to think about how 
important the statement was to them on a rating from 1 to 10, where 1 was ‘not important 
at all’ and 10 was ‘is extremely important to me’ (Appendix 4.2). The children were asked to 
raise their hand if their responses were in the range of 1-3, 4-7 and 8-10. Participants were 
then asked to explain the reason for their decision.  
 
The feasibility of physical activity change strategies that target potential mediators were also 
explored throughout the focus groups. As each potential mediator was discussed, strategies 
were suggested to explore whether they were feasible and /or allow alternative strategies to 
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be considered. The strategies planned to discuss are outlined in Appendix 4.2, however 
examples include: 
x Barriers to physical activity: suggesting children complete ‘active’ homework  
 
x Perceived physical competence: suggesting ‘have a go’ days at school to try out new 
activities 
 
x Family support: suggesting ‘family fun days’ at school  
 
As stated above, the iterative nature of the focus groups allowed children to support 
particular strategies or suggest alternatives where appropriate. 
The focus group schedule was pilot-tested for clarity with a small convenience sample of four 
children aged 10-12 years of age, who were all able to understand the questions being asked 
and provided appropriate responses. Therefore, no changes were made to the schedule. 
However, following an initial focus group and analysis of the data obtained, it was decided to 
more clearly outline specific physical activity strategies to obtain specific feedback on their 
feasibility. It became apparent, through reading the transcripts that children of this age 
required clearer examples of suggested strategies as their responses were often short and 
unrelated to the topic. An example was seen where the wording of the question was altered 
in the schedule from ‘Would you like more equipment to play with at home?’ to ‘If you had 
more equipment to play with, would this encourage you to be more active’. This was necessary 
as several initial responses referred to what type of equipment they would like to have, rather 
than relating it to what equipment they would like to use. 
The focus group discussions began with administrative questions such as confidentiality 
reminders and confirmation of their assent to participate. A roll was taken to check that 
parent signed consent forms had been obtained for each child present. A group discussion of 
what physical activity is defined as was then conducted and children were asked to provide 
examples of physical activities they do to confirm their understanding of the term. They were 
then asked why they participated in the activities they described and what they liked about 
them, to help inform any potential new mediators that may arise. 
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Following this, specific potential mediators identified in the literature review (see Chapter 2) 
were discussed with the children. For each mediator, prepared questions were introduced, 
then, as discussions continued, further questions were asked to illicit more detail. Strategies 
that targeted each of these mediators were also suggested and responses to these 
suggestions (or new ones) were recorded. A short break was taken approximately 30 minutes 
into the discussions to allow children to refresh. During this time, the researcher and assistant 
discussed the initial results and formulated other questions surrounding any potential new 
mediators that arose from discussions. 
 
One-on-one interviews with parents 
 
Semi-structured interview schedules were also developed for one-on-one interviews with 
parents of children aged 10-12 years of age (Appendix 4.2). Five of the 12 parents interviewed 
were mothers of children who participated in the focus groups.  As with the focus groups, the 
schedule was based on social cognitive theory, behavioural choice theory and the ecological 
model and targeted potential mediators identified in the review of published intervention 
studies (refer Appendix 2.1) that were relevant to children’s physical activity. Recruited 
parents were also invited to respond more specifically to questions relating to the feasibility 
of physical activity change strategies for children.  
The parent schedule included open-ended questions that related directly to potential 
mediators previously identified such as: 
x Friend support, for example:  how much of an influence are their friends on your child 
being active? 
 
x Accessibility to physical activity facilities in the neighbourhood, for example: If your 
child is not very active, would knowing about more places around to be active 
encourage them to change and be more active? 
 
33 
 
 
 
As per the child focus groups, the interviews allowed participants to respond to these 
questions as well as talk about other influences that arose throughout discussions, allowing 
other potential mediators to be explored.    
The feasibility of physical activity change strategies that target potential mediators were also 
explored throughout the interviews. As each potential mediator was discussed, strategies 
were suggested to explore whether they were feasible and /or allow alternative strategies to 
be considered. The strategies planned to discuss are outlined in Appendix 4.2, however 
examples include: 
x Barriers to physical activity: suggesting children complete ‘active’ homework  
 
x Family support: suggesting ‘family fun days’ at school  
 
3.3.7 Data management and analysis 
 
The focus groups and interviews were all audio-recorded, then transcribed verbatim. The data 
was then analysed following the four key steps described by Green et al (2007): immersion in 
the data; coding; creating categories; and identification of themes (Green et al. 2007). The 
data analysis began with listening to recordings of the interviews, to gain an understanding 
of contextual details such as confidence in answering questions and the tone of participants, 
allowing subsequent interpretation of interview transcripts to fully account for the interview 
context. Transcripts were then read and re-read by the candidate to begin initial thematic 
analysis, where potential themes began to emerge.  
Next, transcripts were then entered into NVivo 9, a software package used to assist in 
thematic analysis to facilitate coding and extraction of common or ‘summary’ quotes (QSR 
2008). The process of coding involves examining and organising the data to allow descriptive 
labels to be applied to segments of the transcript and was conducted by both the candidate 
and two fellow researchers to ensure consistency in code development. As more transcripts 
were added to the NVivo data set, codes were added or revised, guided by the mediators 
identified in the review and theoretical frameworks found previously to be relevant. At this 
stage, parent and child data were analysed separately. Once all transcripts had been coded, 
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the two data sets were combined and two new ‘sub projects’ were  created in NVivo, one 
focusing on identifying potential mediators in children’s physical activity, the other focusing 
on the feasibility of strategies targeting these mediators.  
The next step was to identify the themes that emerged from the data. Thematic analysis 
involves interpretation of the findings by relating data to theoretical frameworks relevant to 
the study as well as previous literature on children’s physical activity (Glaser et al. 1966).  
Once the relevant themes were identified and entered into NVivo, the extraction of related 
quotes that could be used either to highlight a particular finding or to summarise a particular 
discussion point was undertaken (Colucci 2007). Final thematic analysis was then undertaken 
to provide an interpretation of the data for discussion 
3.4 Results 
3.4.1  Participants  
 
Ten focus groups were conducted, involving one-hundred and forty-three children, aged 10-
12 years who provided parental consent for their involvement in the study.  The majority of 
children were female (62%) and mean age was 11.3 years (± 0.7).  
Twelve parents of children aged 10-12 years provided consent to be involved in the 
interviews. The majority of parents were female (97%) and mean age was 39.2 (± 0.7). The 
sample demographics are presented in Table 3.1. 
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Table 3.1     Participant demographics  
Demographics Frequency 
 n % 
Children (n=143)   
Age   
   10 years 28 19.5 
   11 years  63 44.0 
   12 years 52 36.2 
Sex   
   Male 55 38.0 
   Female 88 62.0 
   
Parents (n=12)   
Age   
    <30 years 1 0.08 
   30 – 40 years 6 50.0 
   40 – 50 years 5 49.0 
Sex   
   Male 1 0.03 
   Female 11 96.8 
 
3.4.2 Potential mediators of change in children’s physical activity 
 
Eighteen potential mediators that had been identified previously, were investigated through 
the child focus groups and parent interviews. Nine of these were introduced throughout the 
focus groups and interviews however they were not considered important by participants and 
discussions in relation to these were often short. However, a newly identified potential 
mediator, fear of the unknown, emerged from the data after discussions, particularly with 
children, often came back to the need for the participants to see and hear about activities 
prior to participating for the first time. In total, ten potential mediators were identified in this 
study. These mediators included eight individual factors (enjoyment, preference for physical 
activity, self-efficacy, perceived barriers to physical activity, perceived physical competence, 
extrinsic reinforcement, autonomy of choice and fear of the unknown – newly identified) and 
two social factors (parent and friend support). None of the mediators identified were from 
the physical environment.  
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3.4.3 Individual level potential mediators 
 
Several individual-level potential mediators were introduced in focus groups and interviews; 
however, discussions were brief and suggested that these were not relevant to consider as 
potential mediators of change in the context of these families. These included: knowledge, 
outcome expectancies, self-esteem, intention to be physically active, attraction to physical 
activity, awareness of physical activity levels, exercise behavioural capability, and attitude 
towards physical activity and beliefs. 
 
Enjoyment   
Enjoyment of the activity was a common theme that arose through the focus groups and 
interviews.  The children frequently spoke of enjoyment in terms of not only beginning a new 
physical activity (i.e. if it was perceived to be enjoyable) but also in maintaining their interest 
in the activity. If they were not enjoying the activity, it was very unlikely they would continue 
doing it, as was reflected in the following quote: 
“Mum and Dad keep trying to get me to walk the dog...they say 
 it’s good for me. I just reckon its boring and always try to get out 
of doing it” (Yr. 6 boy) 
 
Children most often talked about enjoyment in terms of how much ‘fun’ an activity was and 
the social context in which it was held in. 
“I do it because I feel really, really happy when I do it (physical activity) 
 and I always look forward to doing it because it’s fun...” (Yr. 6 girl) 
 
When prompted why they considered an activity to be ‘fun’, children found it difficult to 
explain. However they spoke of fun in terms of being ‘free’, enjoying being able to make 
games up, being with their friends and laughing. As one child explained, ‘fun’ meant: 
“Mucking around with my friends, making up games and stuff...” (Yr. 6 girl) 
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One Year 6 boy spoke of his dislike of anything physically active and how he avoided it. 
However, when prompted, he talked about how he loved skateboarding every day at the local 
skate park. This suggests enjoyment was actually a true reinforcer for his continuation of 
skateboarding as when asked what he liked about it, he stated: 
“Well, I like making up tricks and doing stuff like that – everyone 
 watches and then they try and do it too...” (Yr. 6 boy) 
 
As children spoke commonly about the need for fun, the strategy of suggesting fun activities 
was posed to participants. This was met with great enthusiasm, although it was apparent that 
this was very much an individual perspective - i.e. what was enjoyable to one, may not be 
enjoyable to another.  
 “I would much rather do something I think will be fun, like ‘down ball’, than 
  be forced to stand in lines and throw a ball at some target thing... my  
  favourite thing is when we play it at recess and lunch... we have our own 
              competition going and have changed the rules a bit… it’s unreal fun”  (Yr. 6  
              boy) 
 
Preference for physical activity 
 
The children were provided with a variety of scenarios and were asked which they would 
‘prefer to do’. Most commonly, the children stated that they would prefer to do something 
that was fun, with friends and unstructured, as seen in this quote: 
 “I’d much rather just muck around on the oval at lunchtime with 
 a footy than have proper activities – that’d be boring...” (Yr. 6 boy) 
  
Most parents supported the children’s views, commonly stating that their children were 
happy when being able to devise their own games and rules, using novel equipment or 
adapting equipment to their own needs.   
 “They spend hours outside making up games in the backyard,  
usually involving our tree” (Yr. 6 boy’s parent) 
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When the children were asked what they prefer to do after school, the physically active 
options were most commonly chosen over being sedentary, however, there were always 
‘conditions’ placed on their responses. For example, 
 “I love going home, grabbing my bike and riding around,  
but if it’s too hot or I’m too tired, I would much rather just 
stay home and watch TV” (Yr. 6 girl) 
  
Conversely, many parents voiced concern that their children were too sedentary at home, 
particularly as they seemed to prefer computer and television use over other alternatives. 
“My child just comes home and ‘plops’ down in front of the 
computer – we don’t hear from him again until dinner…” (Yr. 6 parent) 
 
A number of children spoke of preferring to walk / ride to school rather than being driven. 
Common reasons given were that it gave them time to chat to others or enjoy ‘me time’ to 
look around and see different things. This concept was reflected in the following quotes: 
 “Yeah, it’s just kind of like refreshing being outside and then you also get ‘me’  
              time if you walk by yourself. I think about stuff or listen to music and watch 
              other people…  (Yr. 6 girl) 
 
 “I like to meet people along the way.  So I ride until I see them and then I just 
              talk and then I ride off again to others” (Yr. 6 boy) 
 
In terms of the feasibility of strategies related to preference, parents were enthusiastic with 
the suggestion of providing rewards to children for participating in a physical activity as a way 
to increase children’s preference for being physically active. They discussed the possibility of 
providing a physical activity reward (e.g. if children participated in a certain number of 
physical activities a week, they could be offered a trip to the local pool) and thought that they 
could use this strategy successfully. The parents also talked about the strategy of having 
‘rules’ around the amount of time children spend watching television or using computers. 
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Most parents already had these types of rules in place; however, they were often not 
enforced. They agreed that the strategy of more consistent rules would be useful. 
 
Self-efficacy  
 
The concept of self-efficacy was difficult for some children to understand as initially they 
tended to say that they were confident in everything. However, once the questions were 
more specific, the children began to speak about their limitations in being physically active 
under certain conditions. An example can be seen when children were asked how confident 
they were to be active when it was hot or cold outside, most children stated that they would 
not be affected either way. They did not seem to be concerned about weather, although they 
constantly related it to sport, saying statements such as: 
 “ I would still go and play netball – I’m on the team, so I’d have to” (Yr. 6 girl) 
Discussions with parents and children about potential strategies targeting self-efficacy 
focused on ways to challenge children to try an activity when a particular condition arose 
(such as when tired) then to reflect on how it went. Parents were much more reserved in their 
reactions to this idea. When asked if they thought that their children could be active when 
they were tired, or had homework to do for example, parents had little confidence that they 
could be active. 
Perceived barriers to physical activity 
Several perceived barriers to physical activity were Identified by children, such as poor 
weather, lack of space at home to be active, and parental rules about where children can go 
to be active. However, the most commonly cited barrier was time constraints, particularly 
due to ‘homework’, as typified by the following comment: 
  “ I normally have to do my homework before I go and play with  
   my friends. If I didn’t have homework, I’d probably scooter until I got 
  bored...” (Yr. 6 boy) 
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This was confirmed by the majority of parents, who perceived homework as a priority to be 
completed after school: 
“My kids generally come home, do their homework, reading,  
 whatever and then we have dinner and then there is really not  
much time left for anything” (Yr. 6 mother) 
 
Strategies suggested to target barriers to physical activity included completing active 
homework and planning.  Including a physical activity component into homework (e.g. 
counting letterboxes in the street) was met enthusiastically by most children; however, most 
parents had concerns that they might not have time to help their child with ‘active’ homework 
as they would need extra supervision by parents if they were to leave the home. 
 
“They see homework as basically anything so if I say it’s homework 
 then they’ll help me with that… but if I had to go out in the street,  
they’d have to come with me” (Yr. 6 girl) 
 
Perceived physical competence 
 
Children often spoke about perceptions of their physical competence. Children felt that if they 
did not have the ‘skills’ to perform a particular activity, they would be hesitant to participate, 
as they thought that they would ‘embarrass’ themselves and be ridiculed by others.  
 
“If I think that I’m hopeless at something, there is no way I’m going  
 to want to go and do it and look stupid” (Yr. 6 child) 
 
Children frequently described the need to ‘be accepted’ by others and physical competence 
was considered an integral part of this acceptance. This view was reinforced when the 
children were asked to respond to the statement: ‘If I feel that I am not good at a skill or 
activity, I will avoid doing it’. As one boy stated: 
“Maybe I do avoid it, like when I started karate and all the others 
 had been doing it for ages  and I thought, oh my god, everyone is  
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better than me. The others all laughed, so I said I was injured and  
never went back” (yr. 6 boy) 
 
Interestingly, when prompted to think about what happens when they do try something new, 
most children admitted that after they had tried, they actually thought that it was OK. 
“Before I started netball, I was ...didn’t really want to do it because  
 I wasn’t confident in myself. But when I had a go, I actually thought 
 in myself  ‘wow this is actually fun’ and so I really, really wanted to  
do it... “(Yr. 6 child) 
 
Another interesting aspect was the perception of a small number of children who felt that 
being too highly skilled and therefore seen as ‘different’ was of concern, with one child 
stating: 
“If you get too good, no one wants to play with you, so you have to 
be kind of even. Everyone wants to be better at sports, that’s why we  
train – yes, but it’s more important to have fun with friends” (Yr. 6 boy) 
 
The activity specific nature of the children’s responses was a common theme throughout the 
discussions. The children spoke less of an overall physical competence, but more specific 
competencies, such as: ”I am good at running, but definitely not cricket”. Their views were 
typified by this comment: 
  
 “If it’s dancing, when I first …went there I was really good at it.  And  
 they said I should do it and so I kept doing it. But then when I went to 
 other sports I wasn’t kind of good at it. So dancing’s like my thing” (Yr.6 girl) 
 
Two potential strategies to target perceived physical competence were viewed 
favourably by children and parents: increased availability of equipment and ‘have a 
go’ days. Children liked the idea of having more equipment at home such as balls  
and skipping ropes and they liked the idea of selecting their own equipment and 
being able to play around with it, making up their own games and rules without  
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being scrutinised by teachers, coaches etc. This was reflected in the following quote: 
 
 “Yeah, it would be better to have some more stuff at home to use, 
  then I could try it out and see whether I could do it. Like skipping, I try moves 
              at home then show friends at school” (Yr. 6 girl) 
 
Children also spoke of their desire to be allowed to ‘muck around’ and ‘have a go’ at activities. 
They felt that this was more enjoyable and they could try skills and activities without feeling 
that others were watching and judging them. They discussed enjoyment from learning new 
skills in structured sport lessons and physical education classes, but often just wanted to 
‘play’. The majority of children ranked being able to ‘just play’ with equipment like balls and 
bats very highly on the ranking cards. 
“In my tennis lessons, everyone watches – the coach, mum, friends 
 – you just kind of feel under pressure if you can’t do it. I’d rather just 
 have a hit with my mates” (Yr. 6 boy) 
Extrinsic Reinforcement 
 
When children were asked about things that would increase or decrease the likelihood of 
continuing a physical activity, the majority spoke of being motivated by outcomes outside of 
the activity itself. Obtaining rewards or being encouraged verbally by significant others, 
particularly teachers, friends and sport coaches were common motivators for their behaviour, 
and they spoke often of not wanting to disappoint others, particularly team members or sport 
coaches. Children generally spoke of teachers, friends and sport coaches being the most 
influential reinforcers, with parents perceived as the least influential. Children most often 
described the positive impact of verbal comments that these people made towards their 
physical activity participation as was reflected in the following quote:  
 
 “At school, there is like a sports day, and a couple of years ago  
 I won this thing, and I was really good at it and people were telling  
 me that I was fast and stuff, and so I tried for athletics for one year,  
 and yeah, did really well and now I love it…” (Yr. 6 girl) 
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Extrinsic rewards such as trophies and prizes were seen as important reinforcers by most 
children. They enjoyed receiving them and spoke of how it encouraged them to continue with 
an activity. However, it was interesting that if it was a choice of trophies or playing for fun, all 
children stated that fun was more important. As one child stated: 
“Getting trophies is a bonus and might make me try harder, but  
 no matter what, I do it for fun” (Yr. 6 boy) 
 
The provision of external rewards, such as congratulatory stickers, was endorsed 
enthusiastically by children, parents and teachers. Rewarding children with prizes, awards and 
other extrinsic rewards for participation in physical activity was regarded highly by the 
majority of children and parents as they felt that it would motivate children to continue with 
an activity.   
“I think it would work perfectly. Giving them things like stickers that 
they can collect for being active would work with my kids” (Yr. 6 parent) 
 
Autonomy of choice  
 
Another theme that emerged throughout the focus groups was the children’s desire for 
choice. The children often identified that when they were allowed to choose either what the 
activity was, or how it was to be done, they were more enthusiastic about participating in it. 
One group of children spoke with much enthusiasm about how, once a term, the physical 
education teacher allowed them to choose which activities they could do. They talked about 
their excitement of deciding what they might do and looked forward to this each term. 
“We got to choose dancing and were even allowed to bring in a  
CD player to use. It was the best being able to make up a dance  
to show everyone, even our teacher did it” (Yr. 6 girl) 
 
This ‘freedom of choice’ was also discussed by parents in relation to their children’s physical 
activity. This was reflected in the following quote: 
 “Yes, she is much more likely to go out and do something active 
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 if she chooses what she wants to do. She and her friends will 
decide and off they go…” (Yr. 6 parent) 
 
Strategies such as parents providing more choice in the physical activities that their children 
can participate in were seen favourably, particularly by the children. The use of planners was 
seen as a way to do this, as children thought that they could negotiate more with their parents 
when organising activities. Also, providing children with a range of activity ideas that could be 
undertaken at home was seen positively by parents and children: 
 “ If you gave us a lot if activities we could do, then we could 
 choose which ones we liked and have a go…” (Yr. 6 girl) 
 
Fear of the unknown 
A theme that emerged from the data related to the children’s ‘fear of the unknown’. Children 
reported they were often hesitant to try a new activity (or even a modified one) as they did 
not like feeling ‘unsure’ or ‘scared’ of the activity. This was typified by the following comment: 
“If it’s like a sport, like footy or basketball or something and you 
 want to have a go at it, but you don’t know how to do it or what’s 
 going to happen, ..it’s really scary, cos’ you don’t want to look dumb  
or get hurt...”   (Yr.6 boy)  
 
The idea of ‘not knowing what is going to happen’ was heard many times in the focus groups 
and when asked how this could be overcome, children said that they needed to see the 
activity being performed by someone else before they felt that they would attempt it. 
“I’d feel a bit like nervous because I’ve never heard of it or never done 
 it before, so I’d like to actually see it..” (Yr. 6 girl) 
 
The need to understand what was required of the children to perform a new activity was 
stated frequently in discussions. Some children were keen to just to ‘have a go’ at something 
new; however, the majority would like to understand how the activity was to be undertaken 
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before trying it for the first time. When asked to respond to the statement ‘Having someone 
show me how to do an activity will encourage me to do it’, the majority of children ranked 
this as highly important. 
“It depends what it is – if I’ve never done it before and I’m not sure 
 what to do, I really need to get someone to tell me what I have to do. 
 I If I’ve done it before, I’d just get into it…” (Yr. 6 boy) 
 
Fear of being injured was also commonly reported by parents and children, particularly if the 
child had previously seen or experienced an injury occurring whilst participating in the same 
or similar activity. When asked to describe the relevance of the statement  ‘ I am often worried 
that I might get injured when I do an activity/sport’, the majority of children ranked it highly 
important in that they were worried about getting injured; however, they were adamant that 
it would not stop them participating in an activity. 
 “I hurt my back once doing gymnastics. Mum didn’t want me  
to do it anymore, but I wanted to and I was really scared the  
 next time, so I didn’t do real well...” (Yr.6 girl) 
 
Initially, this potential mediator was seen to be similar to the mediator ‘perceived physical 
competence’ however after analysing the data further, it was apparent that children and 
parents spoke in terms of expectations and logistics rather than perceptions of competence 
to perform skills. Children were keen to participate in activities, however they needed an 
understanding of what was required by the task as they were anxious about being 
embarrassed in front of others and / or being injured. 
Strategies to target this potential mediator that were viewed favourably by children and 
parents included allowing maximum opportunity for children to observe new tasks, 
challenging them to try new things, and helping children develop new skills. Children and 
parents commonly stated that these strategies would be useful in reducing anxiety towards 
participation in a new or modified activity.   
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Challenging children to try new things was seen as important and feasible to parents however 
children were less enthusiastic as they were concerned about what they would be asked to 
do. A quote that reflected this was given by a Yr. 6 girl who stated: 
 “It depends what it would be – I’m not going to go and jump off a 
 big cliff…” (Yr. 6 boy) 
 
Another strategy to target this potential mediator was progressive skill development, i.e., 
guiding the learner through a series of ‘steps’ to acquire mastery of a skill. Providing parents 
with basic skill development hints was thought to be useful. Encouraging parents to provide 
opportunities for skill development was thought to be a feasible strategy to target this 
potential mediator. A small number of children felt that they would just jump in and ‘have a 
go’ when introduced to a new activity; however, the majority spoke of the need to really 
understand what was required of them prior to attempting a new or modified activity. This 
required not only initially observing the activity but also having someone ‘talk them through 
it’ and where appropriate, teach them progressively, adding more complex parts as learning 
occurred. A common response when asked why this would be important was that it would 
make them ‘less scared’ of something that they had not done before, and if they were able 
to do the most basic bit initially, then they would have more confidence to keep going. 
Children suggested that if they could see the activity being performed before they did it, they 
would feel less anxious about their fear of being injured.  This strategy was supported by the 
majority of children (although some felt that they ‘didn’t need it’) and parents agreed that it 
may help overcome any concerns that their children may have.  
 “I really hurt my back once at Karate, but I still love it… and now I get worried 
 that it will happen again… so if I can watch someone else first and they’re OK,  
then I’ll have a go” (Yr. 6 girl) 
3.4.4 Social level potential mediators 
 
Social Influences – Friends 
Support of friends was important to children in relation to participating in physical activity. 
The children enjoyed activity more when friends supported their decision to be active. 
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“At lunchtime, I muck around with my friends, making up games.  
It’s good because no one else knows the rules and it’s just ‘our’ thing.  
 Others just sit there, I reckon that’s pretty boring...” (Yr. 6 girl) 
 
When asked to respond to the statement ‘Having friends to be active with is really important 
for me’ the majority of children ranked this as highly important, with comments such as: 
“they (friends) keep you going, encourage you and talk to you.  
They make it more fun” (Yr.6 girl). 
 
  
 “If you do like fun at the park just with your family it’s kind of boring  
 but if you come to school then all your classmates and all of your  
             friends are there, then you can have more fun. They’re not as fun as a friend”  
            (Yr. 6 girl) 
 
A perceived feasible strategy to target this potential mediator was to promote opportunities 
for friends to be physically active together, such as suggesting parents organise a time at a 
local pool for a group of their child’s friends to go for a swim together. Parents agreed that 
these types of opportunities would increase the chance that their child would be active and 
the children stated that they would be much more likely to go and do these type of activities 
if their friends could go with them. 
Interestingly, the influence of friends in the decision to begin a new activity did not appear to 
be important to these children, in fact they talked about enjoying meeting new friends, 
different to the ones they were with at school. 
 “If I really like it, I do it even if none of my friends are there  
 because you normally make new friends and also if you love 
 the sport that much you should do it no matter what” (Yr. 6 boy) 
 
  “And another reason is that in school sports you know everyone 
  who is on your team, whereas in out of school sports you get to 
 meet new people and make new friends” (Yr. 6 boy) 
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Social Influences – Parents / Family 
Parental support of physical activity was also considered to be important to the children. 
When asked to respond to the statement ‘Having my parents support me in trying activities 
is important to me’, the majority of children ranked this of high importance; however, when 
prompted to elaborate, most referred to support in terms of transport to a sport and/or 
encouraging them to ‘take up’ a sport rather than participating in the activity with them or 
assisting them to learn.  
 “Well I bugged mum about doing callisthenics and so my mum 
  looked around everywhere and she said that there was a callisthenics 
 place nearby… “(Yr. 6 girl) 
   
Most children felt that their parents were supportive of them doing physical activity.  
When asked how they came to that conclusion, the most common response was that  
their parents must be supportive, as they were always encouraging them to go  
outside and play. 
 “Like, when I’m on the computer and it’s a nice day my mum  
 will say like - go outside it’s a nice day, you shouldn’t be on the 
  computer” (Yr. 6 boy)   
   
 “My parents are happy with like all the activities we do but if I’m 
  on the computer, because after a while if you’re playing a game 
 it can get addictive so you just keep playing it and then if my parents 
 think I’ve had enough they tell me to get off and go outside or  
 something” (Yr. 6 boy) 
 
Interestingly, the children who perceived their parents to be physically active often talked 
about ways in which their parents would encourage them to participate in activity, such as 
asking the child to walk the dog with them or playing basketball with them in their yard. In 
contrast, children who perceived that their parents were not physically active also perceived 
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that their parents did not encourage them to be active. Their children considered them to be 
too busy to participate. 
 “Dad sits on the computer, but when he does have spare time he rests.  
  And my mum wouldn’t go with me because she is always busy, and my  
 sisters wouldn’t go because they are always out” (Yr. 6 boy) 
  
 “Dad always gets me and my brother to come outside and shoot hoops 
  – we love trying to beat him and make up all sorts of challenges”  (Yr. 6 boy) 
 
Varied responses were obtained about the feasibility of strategies posed to target the social 
influence of parents and family. The introduction of ‘family fun days’ at school was not 
favourably viewed by parents, mainly due to perceived time constraints. However, parents 
supported the strategy of newsletters or promotional material which outlined suggestions for 
family activities, especially if they were not seen as compulsory or ‘time bound’. Parents 
thought it was a good idea as it would be a good ‘reminder’ of what they should be doing with 
their children.  
“Yeah, if there was a note in the newsletter that reminded me, 
 I could tell X (son) to get moving…sure…” (Yr. 6 parent) 
 
It was suggested that ‘tips’ on how to model good practice in the newsletter would be useful, 
for example, suggesting parents and children use stairs instead of escalators where possible 
or encouraging taking the dog for a regular walk. Similarly, parents spoke of the interest 
gained from current active television shows such as ‘Dancing with the stars’ or sport on 
television. They spoke of interest sparked in the children from watching these shows and felt 
it was a good way of promoting physical activity. 
 
The use of planners for the family was thought to be feasible. It was suggested that planners 
would not only get families organised and reduce the risk of excuses for not being active, but 
also to motivate the children and their families.  The parents were more positive about this 
strategy than children were. Children voiced concern that they would be forced to go out. 
However, once it was emphasised that the plans would be negotiated between parents and 
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children it was seen more positively. Children also thought that if they could participate in 
physical activity with their families, they would be more likely to do it. 
The majority of children enjoyed it when their parents and/or siblings participated in activities 
with them; however, many voiced concern that their parents were often too busy to 
participate with them and described the ‘excuses’ that were used. Common ‘excuses’ 
included the amount of work to be done, emails to send, cooking meals, tiredness and 
weather (too hot or cold).  
  
             “My mum gets really cold, really easily, so on a day like today she  
 will just sit down and have a coffee, you know? Rather than going 
 out, she would want to sit and talk” (Yr. 6 boy) 
 
The children voiced frustration about these excuses, particularly when a number of  
the children knew that their parents would do their own activity without them: 
 
 “Mum will drop us off and then head off to the gym, Dad will go  
 to the gym before work, so we don’t see him often in the morning” 
 (Yr. 6 girl) 
 
Children also noticed that their parents ‘did their physical activity’ at different  
times of the day. This was reflected in one child’s response: 
 
 “ I couldn’t do it with mum or dad as dad goes running at lunchtime at  
  work and mum goes to the gym after she drops us off to school” (Yr. 6 girl) 
     
The suggestion of planning to do activities with parents was received enthusiastically 
 by both parents and children. Parents were often not aware that their child wanted 
 to participate with them and said that if they planned something around their own 
availability, they would be keen to participate with their child.  
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3.4. 5   Physical environment level mediators 
Although accessibility to and use of physical activity facilities / equipment in the home and  
local neighbourhood were presented in the focus groups and interviews, these were rarely  
discussed and were found to be not important to the participants. 
3.5  Discussion 
Qualitative exploration of physical activity mediators among children and parents and 
exploration of the perceived feasibility of strategies targeting these mediators is important to 
gain a better understanding of the potential importance of particular mediators for future 
intervention design. The study was an important step in the development of an efficacious 
intervention as it will aid in the decision of which potential mediators to target for behaviour 
change and identify strategies that maximise the likelihood and extent of doing so (Young et 
al. 2006, Baranowski et al. 2009). 
Ten potential mediators were the most commonly discussed in this study, including fear of 
the unknown which had not been previously identified. Children often spoke of their fear 
participating in new or modified physical activities and their need to see the activity or be 
given instructions before they would feel comfortable enough to try the activity. The fear of 
negative evaluation (a socially evaluative aspect of social anxiety) has been explored 
previously and was shown to be linked closely with motivational indicators such as choosing 
to participate and/or continuing interest in a physical activity or sport (Ridgers et al. 2007). 
The children’s fear of not being able to do the activity relates closely to perceived competence 
and this has been shown to be correlated highly with children’s physical activity (Sallis et al. 
2000). A child’s initial perceptions of their ability to perform a specific physical activity will 
strongly influence a child’s decision to participate (Sollerhed et al. 2008). This finding is related 
to motor skill learning, in terms of information processing which emphasize the need to 
provide feedback, either verbal or non-verbal, to allow learners to become cognitively aware 
of what is required to perform the skill or activity (Yongue 1998, Sullivan et al. 2008, Martin 
et al. 2009).  
It is therefore important to consider the children’s comments in relation to strategies to 
overcome these initial perceptions. The majority of children spoke of the need to observe 
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and/or receive verbal instruction prior to trying physical activity. This concept is described 
fully in the skill acquisition literature, which states that observation is critical in initial stages 
of learning (Blandin et al. 1999, Wulf et al. 2010). Further, Bandura’s SCT proposed that 
through observation the learner develops a ‘cognitive representation’ of the task which 
enables them to have a standard of reference that the learner can compare their own 
performance against (Bandura 1986). Studies have shown that beginners are prone to commit 
more frequent and larger errors than an experienced person and as such, observation allows 
the learner to associate different movement patterns with different outcomes (i.e. success or 
failure) and therefore feel more confident that they can perform the activity with greater 
chance of success. Similarly, evidence of the visible success of others also plays an important 
part in constructing a positive experience and supports the strategy of encouraging 
observation (Weiss et al. 1993). Overall, this finding suggests that future interventions should 
incorporate opportunities for children to watch activities being performed prior to attempting 
and allow time for children to practice and explore activities without external involvement. 
Several other individual-level potential mediators were identified in this study.  Perceived 
barriers to physical activity has shown to be associated with children’s physical activity in 
several interventions including an 18-month quasi-experimental study which used fun, 
school-based activities to teach students strategies to overcome barriers (Pate et al. 2003). 
The study reported no changes in the physical activity outcome or this mediator. Verstraete 
and colleagues targeted this mediator through a program involving school based lessons and 
a voluntary after school program where extra equipment and organised activities were 
provided; however, no changes were reported in the physical activity outcome or this 
mediator (Verstraete et al. 2007). Strategies targeting this potential mediator which were 
supported by parents and children included providing active homework and planning for 
activity as these have the potential to overcome some of the barriers described by the focus 
group participants, particularly lack of time. Active homework has been used previously in 
interventions such as Transform-Us! and Fit-4-Fun (Carson et al. 2013, Eather et al. 2013) and 
may be useful in overcoming the barrier of lack of time. The use of planning (i.e. completing 
daily / weekly planners) has not been reported widely; however, a study by Rhodes et al 
(2010) examined the effect of a planning intervention on physical activity in families with 
children and found that self-reported family physical activity frequency and total weekly 
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ŵŝŶƵƚĞƐǁĞƌĞƐŝŐŶŝĮĐĂŶƚůǇŚŝŐŚĞƌĂĐƌŽƐƐĨŽƵƌǁĞĞŬƐŝŶƚŚĞƉůĂnning condition in comparison 
to the standard condition (Rhodes et al. 2010). This finding suggests that strategies such as 
active homework and use of physical activity planners may be useful to consider in future 
intervention development. 
Perceived physical competence has been shown to be associated with children’s physical 
activity in two previous reviews (Sallis et al. 2000, Van der Horst et al. 2007),  and was 
identified as relevant in the current study. This potential mediator has been previously 
targeted in children’s physical activity interventions such as the study by Barnett (2009) which 
found that high perceived sport competence (in object control skill development) was 
important in determining adolescent physical activity and fitness. The strategies suggested in 
the focus groups and interviews in the current study included increasing the availability of 
equipment and ‘Have a Go’ sessions to encourage children to have a try at activities in a non-
competitive environment. ‘Have a go’ sessions have not been reported in previous 
interventions targeting children’s physical activity; however, increasing equipment 
availability has been used previously (Verstraete et al. 2007, Gorely et al. 2009). 
Enjoyment has been targeted previously in several children’s physical activity interventions 
and has been found to be a significant correlate of children’s physical activity in two large-
scale reviews (Sallis et al. 2000, Van der Horst et al. 2007). McKenzie and colleagues 
specifically targeted enjoyment through changes to physical education classes (less 
structured classes, teacher behaviour professional development), changes to the 
environment where participation in activities were promoted at school and newsletters sent 
home to promote physical activity (McKenzie et al. 2004). No significant changes were seen 
in this potential mediator; however, the results were approaching significance. The ‘HEIA’ and 
‘Fit-4-Fun’ studies targeted enjoyment through school based intervention; however, both 
reported that the intervention was not effective in changing enjoyment (Bergh et al. 2012, 
Eather et al. 2013). The strategy supported by parents and children in the current study 
involved making physical activity ‘fun’ by allowing more choice and promoting games and 
activities that were designed to be ‘fun’. This was similar to strategies used in other studies 
where specifically designing activities to be fun was seen to promote enjoyment in physical 
activity (Beech et al. 2003, McKenzie et al. 2004, Gorely et al. 2009).  
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Self-efficacy was also identified as relevant in this study. It is the most commonly assessed 
potential mediator and has been targeted in many previous interventions with varying results 
(Parcel et al. 1989, Baranowski et al. 2003, Caballero et al. 2003, Story et al. 2003, Goran et 
al. 2005). Past reviews have shown strong evidence of self-efficacy as a correlate, however 
interventions targeting self-efficacy have not shown any mediated effects. Three recent 
interventions have conducted mediating analysis on this potential mediator and all studies 
reported no intervention effect on self-efficacy and no overall mediating effects  (Bergh et al. 
2012, Dewar et al. 2013, Eather et al. 2013) however the HEIA study reported a positive effect 
of this mediator on physical activity (in girls only) (Bergh et al. 2012).These findings suggest 
that the intervention strategies were not sufficient to produce changes in this mediator; 
however, it is plausible that it is difficult for children to understand the concept of self-efficacy 
and this would affect their self-report responses. Current measures of self-efficacy may be 
too general and as such, more specific measures of self-efficacy, such as specific task or 
barrier efficacy may therefore be required.  
A variety of strategies including goal setting, self-monitoring and regulation, challenges and 
feedback on consequences of behaviour have been used in previous studies to target self-
efficacy. The strategy receiving the most support in this study was setting challenges for 
children where potential barriers were considered and rewards provided if children were 
successful in overcoming the perceived barrier. This strategy has been used previously in 
studies such as the NEAT study which challenged children to overcome barriers to physical 
activity by building confidence in their abilities through role plays, sport sessions and 
newsletters sent home suggesting ways for children to overcome perceived barriers to being 
active. No process evaluation results have been reported to date which could inform on the 
success of these strategies (Dewar et al. 2013). Future interventions should consider 
strategies to build children’s confidence in being active by setting specific challenges for 
children, assisting them to develop ways to overcome barriers and providing rewards for 
achievement. 
Preference for physical activity, choice and extrinsic reinforcement were also found to be 
relevant in the current study. These potential mediators have been targeted in previous child 
studies such as the Minnesota GEMS intervention which provided choices of after-school 
activities to participate in, as well as rewards such as bracelets, water bottles, and t-shirts for 
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participation (Story et al. 2003). The Switch-Play study also targeted these potential 
mediators, providing participants in intervention groups with rewards such as water bottles, 
frisbees and balls and conducting lessons where children could choose between being active 
or sedentary in a variety of different scenarios (Salmon et al. 2004). These results indicate 
that allowing choice of activities to participate in as well as providing extrinsic rewards such 
as equipment and stickers should be considered in future interventions. 
Previously identified social level potential mediators found relevant in this study included 
parent and friend support. Parent support has been found to be associated with children’s 
physical activity in previous correlate reviews (Sallis et al. 2000, Van der Horst et al. 2007) and 
has been targeted in several previous studies (Sallis et al. 1997, Baranowski et al. 2003, Goran 
et al. 2005). Three recent studies conducted mediating analysis to examine the influence of 
this mediator, all reporting no intervention effects on the mediator, no overall mediating 
effect and no effect of the potential mediator on overall physical activity (Bergh et al. 2012, 
Dewar et al. 2013, Eather et al. 2013). Strategies used to target parent support in previous 
interventions include home-based challenges for children and parent newsletters to support 
parents to encourage their child to be active. These strategies were also supported in the 
current study, particularly the newsletters where parents suggested that these would be 
useful as prompts and to provide ideas. Due to the lack of evidence in previous interventions 
to support the use of these strategies, future interventions should consider modifying the 
way that the newsletters are delivered, for example, making them more engaging or 
increasing the frequency of delivery. 
Friend support has also been targeted in previous studies and similar results to the parent 
support mediator have been reported. The strategy supported in the current study was the 
suggestion of ways for friends to be active together and this has been used in previous studies, 
for example, in the NEAT study, friend support was targeted through facilitation of lunchtime 
physical activity groups with friends (Dewar et al. 2013) and the Fit-4-Fun study where student 
directed activities during school break times encouraged friends to participate together 
(Eather et al. 2013). The majority of strategies used previously involve the school setting and 
curriculum changes. This has been supported in the literature where reviews of physical 
activity interventions have identified that school-based strategies, particularly those that 
focus on friend support, have been used extensively to increase children’s physical activity 
56 
 
 
 
and have shown some effectiveness (Jago et al. 2004, Brustad 2010, Salmon 2010, Murillo 
Pardo et al. 2013).  
Strengths and Limitations 
Strengths and limitations of this study should be acknowledged. Questioning in the focus 
groups and interviews may not have specifically targeted behaviour ‘change’ but rather 
focused on the known correlates of children’s physical activity (i.e. asking what influences 
them now, rather than if they were going to increase their physical activity, what would be 
helpful etc.). However, posing questions relating to children’s perceptions on how they might 
change their behaviour might be challenging conceptually due to children’s tendencies to 
think in more concrete ‘here and now’ terms, however it is worthy of consideration in future 
focus groups (Borgers et al. 2004).  
It should also be acknowledged that he responses to the focus group discussions may have 
elicited information that the participants thought the investigative team wanted to hear (i.e., 
socially desirable ways, particularly if the framework was around how children ‘might change 
their behaviour’). Participants may also have provided comments that they believed were 
true about their own behaviour, but actually was a poor reflection of their actual behaviour. 
It may be appropriate in future studies to explore what changed among children who recently 
had marked changes in their physical activity (increases and decreases) and use this 
information to inform mediator identification. 
The qualitative nature of the study was a strength as it allowed in-depth exploration of child 
and parent views on the feasibility of strategies targeting mediators. Gaining an 
understanding of the feasibility in the actual population of interest can assist researchers to 
potentially design more effective interventions by enhancing the ability of targeted mediators 
to change children’s physical activity. 
 
3.6   Conclusion 
This study has provided further insights into potential mediators to target to increase 
children’s physical activity. The qualitative nature of this study has identified a new potential 
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mediator, fear of the unknown, and has confirmed the potential importance of several other 
existing constructs. The identification of appropriate strategies such as provision of 
equipment, use of planners and newsletters to target these mediators were also considered 
to be useful for supporting changes in physical activity behaviour. The findings of this study 
highlight the importance of selecting potential mediators for use in the development of 
future interventions based not only on results of previous mediating studies but also 
through original formative work, such as focus groups and interviews to elicit content 
specific feedback. Similarly, intervention methods and strategies used to specifically target 
these potential mediators should be informed not only by results of previous studies but 
through research specifically designed to gain an understanding of the feasibility in the 
population of interest. 
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Chapter 4  
 
Validity and Reliability of instruments to assess physical activity 
mediators: A systematic review 
____________________________________________________ 
4.1 Introduction 
 
Intervention programs often target specific mediating variables, which are hypothesised to 
cause change in behaviour (Baron et al. 1986, Baranowski et al. 1998, MacKinnon et al. 2007). 
Establishing mediators of intervention effects – that is, conducting mediating analyses to 
identify how an intervention works - can prompt researchers either to strengthen, add, or 
remove certain intervention components to make the program more efficacious and more 
cost-effective. The development, implementation and evaluation of theory-based 
interventions identifying physical activity mediators is highly complex and, as seen in Chapter 
2, few studies have examined potential mediators of intervention effects. This complexity is 
partly due to the often subjective nature of behavioural measures and associated 
measurement difficulties, especially in children. Although many studies have attempted to 
assess potential mediators of behaviour change (see Chapter 2), comparatively little attention 
is paid to the validity and reliability of the measures used to assess potential mediators. 
Without evidence of the fidelity of all measures used, it is difficult to draw conclusions 
regarding the efficacy of the intervention, as measures with unknown psychometric 
properties may lead to misleading results.  
4.2 Aims 
 
The aim of this chapter is to: 
x systematically review the psychometric properties of measures of potential 
mediators included in interventions that aimed to promote children’s physical 
activity.  
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This review has been published in the Journal of Science and Medicine in Sport3 (see 
Appendix 5.1). 
4.3 Methods  
 
A systematic search of the literature was conducted to identify intervention studies which 
assessed potential mediators of change in children’s physical activity. Peer reviewed journal 
articles (in the English language) published between 1985 and December 2013 were searched, 
using the following databases: Medline and Premedline; Sport Discus; CINAHL; Science Direct; 
PsycARTICLES; PsychInfo; Cochrane, Social Scisearch and all Ovid databases. Combinations of 
the following search terms were used: physical activity, children, behaviour, mediator, 
psychosocial, intervention, validity and reliability. The full-text article was retrieved from all 
abstracts that fulfilled the inclusion criteria. Article selection, data extraction and quality 
assessment was performed by the first and second authors, and an independent reviewer. 
Criteria for articles included in the review were: 1) potential mediators reported in 
randomised controlled trials (RCT), group randomised trials or experimental study designs; 2) 
sample included children aged 8 -12 years; 3) sample size greater than 10; and 4) measures 
of targeted potential mediators of change in physical activity identified and reported. 
Overweight or obese treatment studies or studies of clinical populations were excluded.  
This review was conducted in two phases: 1) relevant papers were examined to determine if 
the psychometric properties of the mediator/s were reported; 2) If they were not, then the 
original publication on the psychometric properties of the mediator measure was identified 
and obtained. The mediator variables were then grouped according to the Ecological Model 
which proposes that there are multiple levels of influence on behaviour; including individual, 
social and environmental constructs (Sallis et al. 1997). The psychometric properties of the 
measures that were examined include content validity (face), construct validity (convergent / 
discriminant), criterion validity (concurrent / predictive), and reliability (test-retest and 
3 Brown H, Hume C, ChinAPaw M. Validity and reliability of instruments to assess potential mediators of 
children’s physical activity: A systematic review. J Sci Med Sport (2009), doi: 10.1016/j.jsams.2009.01.002 
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internal consistency) as described in Table 4.1. The psychometric properties were 
summarised and the quality criteria listed in Table 4.1 applied.  
 
Table 4.1 Definitions used to characterise different forms of reliability and validity of 
scales measuring potential mediators  
            Reliability Definition  Quality Criteria 
Test-retest reliability  How stable the position of a given score is in 
a distribution of scores when measured at 
different times or in different ways (Sim et al. 
2000) 
ICC > 0.6  (Tabachnick 1996) 
 
Internal Consistency 
 
Refers to the homogeneity of a multi-item 
scale and the extent to which constituent 
items are all measuring the same underlying 
construct (Sim et al. 2000) 
a) Factor analysis – items 
load together (Tabachnick 
1996, Sim et al. 2000, 
Terwee et al. 2007) 
 
b) Cronbach’s alpha ;ɲͿ 
> 0.6 (Tabachnick 1996, Sim 
et al. 2000, Terwee et al. 
2007) 
                 Validity Definition Quality Criteria 
Content validity   
Face/Logical The extent to which the measure obviously 
involves the concept of interest being 
measured (Tabachnick 1996, Sim et al. 2000). 
Items conceptually 
consistent with published 
definitions / construct 
descriptions (Sim et al. 2000) 
Construct validity  
             Convergent Occurs when positive correlations are 
obtained between concept of interest and 
other concepts to which it is theoretically 
related (Tabachnick 1996, Sim et al. 2000, 
Terwee et al. 2007) 
r > 0.4 (Sim et al. 2000, 
Terwee et al. 2007) 
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            Discriminant Occurs when negative correlations are 
obtained between concept of interest and 
other concepts to which it is theoretically 
negatively related (Tabachnick 1996, Sim et 
al. 2000, Terwee et al. 2006) 
r > 0.4 (Sim et al. 2000, 
Terwee et al. 2007) 
Criterion validity  
Concurrent The performance of a measurement 
instrument against an independent standard 
for the same entity at the same time 
(Tabachnick 1996, Sim et al. 2000) 
r > 0.4 (Washburn et al. 
1986, Washburn et al. 2000, 
Craig et al. 2003, Reis et al. 
2005) 
Predictive 
The extent to which future events are in line 
with the predictions of these tests 
(Tabachnick 1996, Sim et al. 2000) 
r > 0.4 (Washburn et al. 
1986, Washburn et al. 2000, 
Craig et al. 2003, Reis et al. 
2005) 
 
Reliability 
Reliability refers to the consistency or repeatability of a measure (Thomas 2005). An 
unreliable instrument may produce results that are subject to high variability or measurement 
error (Sim et al. 2000). In this review, reliability was determined according to the stability of 
the measure (test-retest reliability) and / or the measure’s internal consistency (the degree 
of interrelatedness among the items).  
 
1. Stability / test- retest reliability 
Stability / test-retest reliability was determined according to how stable the position of a 
given score was in a distribution of scores when measured at different times or in different 
ways (Tabachnick 1996, Sim et al. 2000). The intraclass correlation coefficient (ICC) for 
continuous data, or Kappa for dichotomous or ordinal data, is considered as an adequate 
measure of reliability (Terwee et al. 2007). An ICC>0.60 is considered as acceptable (Sim et al. 
2000). Although most included studies reported either Pearson’s or Spearman’s correlation 
coefficients, these were not included in the tables presented in this chapter. (Bartko et al. 
1976). However, they are included in Appendix 5.2 
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2.  Internal Consistency 
Internal consistency refers to the homogeneity of a multi-item scale and the extent to which 
constituent items are all measuring the same underlying construct (Sim et al. 2000). Internal 
consistency was considered to be adequate if a factor analysis had been undertaken and / or 
a Cronbach’s alpha coefficient above 0.6 was provided (Sim et al. 2000). 
 
Validity  
The validity of measures was defined as the degree to which the scores from the instrument 
measures what it is intended to measure (Sim et al. 2000, Thomas 2005). Three different types 
of validity were considered:  
1. Face / Logical Validity 
Face validity (also referred to as logical validity) was defined as the extent to which the 
questionnaire obviously reflected the concept of interest being measured (Sim et al. 2000, 
Thomas 2005). 
Face validity was considered to be adequate (Yes) if a clear description was provided of the 
items, and they were conceptually consistent with published definitions / construct 
descriptions. 
2. Construct Validity 
Construct validity was defined as the degree to which scores derived from the measures are 
consistent with hypotheses (for instance with regard to internal relationships, relationships 
to scores from other instruments, or differences between relevant groups) based on the 
assumption that the questionnaire measures the construct to be measured in a valid way. 
This was further defined as either Convergent or Discriminant validity according to whether 
positive (Convergent) or negative (Discriminant) correlations were obtained between the 
concepts of interest and other concepts to which it is theoretically related (Sim et al. 2000). 
A correlation of at least 0.4 was considered acceptable (Willett 1998, Washburn et al. 2000, 
Bowles et al. 2004, Reis et al. 2005). 
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3. Criterion Validity 
Criterion validity was defined as the degree to which the measurement instrument 
adequately measured the construct being tested (Thomas 2005). The two types of criterion 
validity used were Concurrent and Predictive. Concurrent validity involves the performance 
of a measurement instrument against an independent standard for the same (or similar) 
entity at the same time (Sim et al. 2000). Predictive validity refers to the extent to which 
future events are in line with the predictions of these tests (Sim et al. 2000). A correlation of 
at least 0.4 was considered acceptable evidence of concurrent or predictive validity 
(Washburn et al. 1986, Washburn et al. 2000, Craig et al. 2003, Reis et al. 2005). Most studies 
included in this review calculated either Pearson’s correlation coefficients or Spearman’s rank 
order coefficients and these results have been presented in the full data table in Appendix 
5.2.  
 
4.4 Results 
 
Twenty- seven published physical activity interventions (from 42 publications) were identified 
that examined 23 different potential mediators, with several studies examining more than 
one potential mediator (see Table 5.1). A newly developed mediator measure (n=11) or a 
modification of an existing measure were included in most intervention studies. Overall, there 
was considerable variation in the reporting of the psychometric properties of the instruments 
used. 
Reliability properties were more commonly reported than validity properties. Internal 
consistency was reported on 71 ŽĐĐĂƐŝŽŶƐǁŝƚŚ ĨĂĐƚŽƌ ĂŶĂůǇƐĞƐ ĂŶĚƌŽŶďĂĐŚ͛Ɛ ɲƵƐĞĚ ƚŽ
ĂƐƐĞƐƐ ƚŚŝƐ͘ dŚĞ ŚƌŽŶďĂĐŚ͛Ɛ ɲ ǀĂůƵĞ ;ƌĂŶŐĞ ƌŽŶďĂĐŚ͛Ɛ ɲсϬ͘ϯϬ-0.92) was considered 
acceptable (>0.6) on twenty-seven occasions, and factor analyses were reported on eight 
occasions. Test-retest reliability - over periods ranging from four days to one school year - was 
reported on 49 occasions, with Pearson correlation coefficients most commonly reported 
(range r=0.27-0.94), and ICC results were the least reported, with only two studies reporting 
ICC values. Table 4.2 provides details of studies that reported acceptable reliability of 
measures of potential mediators in children’s physical activity.   
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Table 4.2      Studies that reported acceptable reliability of measures of physical activity mediators. 
Mediator  Internal consistency: Factor Analysis 
(Yes) 
/ŶƚĞƌŶĂůĐŽŶƐŝƐƚĞŶĐǇ͗ƌŽŶďĂĐŚ͛Ɛɲ  
;ɲхϬ͘ϲͿ 
Test- retest 
reliabilityª 
;/хϬ͘ϲͿ 
Individual    
Health Knowledge - (Taylor et al. 2002) - 
Health Locus of Control (Parcel et al. 1978) (Parcel et al. 1978) - 
Perceived behavioural control (Motl et al. 2000) - - 
Self-efficacy (Saunders et al. 1997, Motl et al. 2000) (Parcel et al. 1989, Reynolds et al. 1990, Edmundson et al. 
1996, Saunders et al. 1997, Trost et al. 1997, Stevens et al. 
1999, Taylor et al. 2002, Beech et al. 2003, Caballero et al. 
2003, Story et al. 2003, Cardon et al. 2005, Goran et al. 2005, 
Jurg et al. 2006, Salmon et al. 2011, Bergh et al. 2012, Dewar 
et al. 2013, Eather et al. 2013) 
- 
Global self-concept - (Marcoux et al. 1999) - 
Behavioural capability - (Parcel et al. 1989) - 
Perceived physical competence (Harter 1982, Harter et al. 1984, Marsh 
et al. 1994, Whitehead 1995, Welk et al. 
2005) 
(Harter 1982, Harter et al. 1984, Marsh et al. 1994, 
Whitehead 1995, Marcoux et al. 1999, Beech et al. 2003, 
Story et al. 2003, Sherwood et al. 2004) 
- 
Attraction to physical activity (PA) (Brustad 1993) (Brustad 1993) - 
Perceived benefits / expectations of PA - (Beech et al. 2003, Story et al. 2003, Jurg et al. 2006) - 
Perceived barriers to PA - (Deforche et al. 2004, Goran et al. 2005) - 
Beliefs of PA outcomes /consequences (Saunders et al. 1997) (Trost et al. 1997, Goran et al. 2005) - 
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Intention to participate in PA - (Reynolds et al. 1990, Palmer et al. 2005, Christodoulos et al. 
2006, Jurg et al. 2006) 
(Marcoux et al. 
1999) 
Attitude towards physical activity (Motl et al. 2000) (Caballero et al. 2003, Christodoulos et al. 2006) - 
Enjoyment - (Bergh et al. 2012, Eather et al. 2013) - 
Preference for physical activity - (Beech et al. 2003, Story et al. 2003, Sherwood et al. 2004) - 
Body Image - - - 
Social    
Social Acceptance (Harter et al. 1984) (Harter et al. 1984) - 
Social Influences / Support (Saunders et al. 1997) (Edmundson et al. 1996, Saunders et al. 1997, Trost et al. 
1997, Stevens et al. 1999, Taylor et al. 2002, Goran et al. 
2005, Bergh et al. 2012, Eather et al. 2013) 
(Bergh et al. 2012) 
Family Encouragement / modelling - (Brustad 1993, Jurg et al. 2006) - 
Environmental    
Perceived safety - (Story et al. 2003) - 
Perceived school environment - (Eather et al. 2013) - 
Perceived home environment - - - 
Perceived environmental opportunities - (Bergh et al. 2012)  
ª Note: As most included studies reported either Pearson or Spearman’s coefficients, we have included these results in the full data table (available in appendix  
5.2) 
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Validity was typically reported in terms of face/logical and construct validity. Face validity was 
reported on twelve occasions, typically where an expert panel had reviewed the items to 
ensure they were conceptually valid, or where the items had been pilot-tested among a 
sample, which was demographically similar to the study sample. Construct validity was 
reported on seven occasions, mostly reported as a Pearson correlation coefficient (range 
r=0.06-0.83). Table 4.3 provides details of studies that reported acceptable validity of 
measures of potential mediators in children’s physical activity.   
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Table 4.3  Studies that reported acceptable validity of measures of physical activity mediators. 
Mediator Face Validity 
(Yes) 
Construct 
( r хϬ͘ϰͿ 
Criterion 
( r хϬ͘ϰͿ 
Individual    
Health Knowledge (Eng et al. 1979, Manios et al. 1999, Taylor et al. 2002, 
Caballero et al. 2003, Palmer et al. 2005) 
- - 
Health Locus of Control (Parcel et al. 1978) - (Parcel et al. 1978) 
Perceived behavioural control - - - 
Self- efficacy (Reynolds et al. 1990, Edmundson et al. 1996, Saunders 
et al. 1997, Trost et al. 1997, Stevens et al. 1999, Taylor et 
al. 2002, Caballero et al. 2003, Pate et al. 2003, Story et 
al. 2003, Cardon et al. 2005, Goran et al. 2005, Jurg et al. 
2006, Eather et al. 2013) 
- - 
Global self concept (Marcoux et al. 1999) - - 
Behavioural capability - - - 
Perceived physical competence (Whitehead 1995, Stevens et al. 1999, Beech et al. 2003, 
Story et al. 2003, Sherwood et al. 2004, Welk et al. 2005) 
(Harter 1982, Harter et al. 1984, 
Marsh et al. 1994, Whitehead 1995) 
(Welk et al. 2005) 
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Attraction to physical activity (PA) (Brustad 1993) - - 
Perceived benefits / expectations of PA (Beech et al. 2003, Story et al. 2003, Deforche et al. 2004, 
Jurg et al. 2006) 
- - 
Perceived barriers to PA (Reynolds et al. 1990, Stevens et al. 1999, Pate et al. 2003, 
Deforche et al. 2004, Sherwood et al. 2004, Goran et al. 
2005) 
- - 
Beliefs of PA outcomes /consequences (Saunders et al. 1997, Pate et al. 2003, Sherwood et al. 
2004, Goran et al. 2005) 
(Saunders et al. 1997) - 
Intention to participate in PA (Reynolds et al. 1990, Pate et al. 2003, Palmer et al. 2005, 
Jurg et al. 2006) 
- - 
Attitude towards physical activity (Gittelsohn et al. 1998, Caballero et al. 2003) - - 
Enjoyment  (Eather et al. 2013) - - 
Preference for physical activity (Perry et al. 1985) - - 
Body Image (Marcoux et al. 1999) - - 
Social    
Social Acceptance - (Harter et al. 1984) - 
Social Influences / Support (Reynolds et al. 1990, Saunders et al. 1997, Trost et al. 
1997, Stevens et al. 1999, Taylor et al. 2002, Pate et al. 
(Saunders et al. 1997) (Saunders et al. 1997) 
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2003, Deforche et al. 2004, Goran et al. 2005, Eather et 
al. 2013) 
Family Encouragement / modelling (Jurg et al. 2006) - - 
Environmental    
Perceived safety - - - 
Perceived school environment (Eather et al. 2013)   
Perceived home environment    
Perceived environmental 
opportunities 
   
 
ª Note: As most included studies reported either Pearson or Spearman’s coefficients, we have included these results in the full data table (available in appendix 
5.2) 
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Individual - level mediators 
The majority of potential mediators identified were individual-level constructs. Seventeen 
individual-level potential mediators were identified with self-efficacy the most commonly 
examined. Perceived physical competence, health knowledge, self-esteem, perceived barriers 
or perceived benefits were also assessed, but less frequently. As each study included in this 
review varied in the degree to which they reported the psychometric properties of their 
measures, those that provided the most detail for each potential mediator are presented 
below. 
Of particular interest were the studies completed by Saunders et al (Saunders et al. 1997) and 
Stevens et al (Stevens et al. 1999), who reported thorough psychometric properties of their 
measures. These studies, aimed at psychosocial influences on children’s physical activity, 
provided measures for large multi-site interventions. Saunders et al (Saunders et al. 1997) 
informed the questionnaire development of the Girls Health Enrichment Multi-site Study 
(GEMS), aimed at African-American girls and Stevens et al (Stevens et al. 1999) aimed to 
develop a questionnaire to be used in the Pathways study, aimed at improving the knowledge, 
attitudes and behaviours of American Indian children regarding physical activity and diet.  
 
Self-efficacy: The psychometric properties of questionnaires assessing self-efficacy were 
reported in 18 different studies (refer to Table 4.4 and full table in Appendix 4.2). Internal 
consistency of measures was the most commonly reported form of reliability, with 15 studies 
ƌĞƉŽƌƚŝŶŐ ĂŶ ĂĐĐĞƉƚĂďůĞ ƌŽŶďĂĐŚ͛Ɛ ɲ ǀĂůue ranging from 0.61-0.89 (Parcel et al. 1989, 
Reynolds et al. 1990, Edmundson et al. 1996, Saunders et al. 1997, Trost et al. 1997, Stevens 
et al. 1999, Taylor et al. 2002, Beech et al. 2003, Caballero et al. 2003, Story et al. 2003, Cardon 
et al. 2005, Goran et al. 2005, Jurg et al. 2006, Salmon et al. 2011, Bergh et al. 2012, Eather et 
al. 2013). Only two studies reported acceptable results of analyses to examine the number of 
dimensions measured by a scale, and the number of items on each dimension (factor 
analyses) (Saunders et al. 1997, Motl et al. 2000). Eight studies reported the results of test-
retest reliability analyses, with correlations between test and retest ranging from r=0.58-0.82 
(Saunders et al. 1997, Trost et al. 1997, Stevens et al. 1999, Motl et al. 2000, Taylor et al. 2002, 
Pate et al. 2003, Goran et al. 2005, Bergh et al. 2012).   
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Results of face validity were commonly reported for measures of self-efficacy, from 
questionnaires developed by a panel of experts (2 studies (Stevens et al. 1999, Caballero et 
al. 2003); or items adapted from previous measures (10 studies (Reynolds et al. 1990, 
Edmundson et al. 1996, Saunders et al. 1997, Trost et al. 1997, Stevens et al. 1999, Taylor et 
al. 2002, Caballero et al. 2003, Pate et al. 2003, Story et al. 2003, Goran et al. 2005) ).  
Saunders et al (1997) developed and validated questionnaire items designed to measure 
psychosocial determinants of physical activity in pre-adolescent children which were used or 
adapted for use in seven of the interventions identified in this review (Baranowski et al. 2003, 
Beech et al. 2003, Robinson et al. 2003, Story et al. 2003, Goran et al. 2005, Harrison et al. 
2006, Jurg et al. 2006). Saunders et al reported one of the most thorough investigations of 
the psychometric properties of a measure of self-efficacy. The study reported the original 
source of their measures, adapting some items from existing instruments (Reynolds et al. 
1990, Sallis et al. 1992)͘ƌŽŶďĂĐŚ͛ƐɲƌĂŶŐĞĚ from 0.52-0.71 for the three factors determined 
from factor analyses. One-week test-retest reliability was reported as a correlation between 
the first and second administrations (r=0.61, -0.82). Stevens et al (1999) also reported sound 
psychometric properties for the questionnaire examining self-efficacy developed for use in 
the ‘Pathways’ study, with Cronbach’s ɲсϬ͘ϲϭĂŶĚĐŽƌƌĞůĂƚŝŽŶƐďĞƚǁĞĞŶƚĞƐƚĂŶĚƌĞƚĞƐƚŽǀĞƌ
a three to six week-period of r=0.58. That measure was reported to have good face validity as 
it was developed by a panel of experts after a review of the literature and existing 
instruments, and then pilot-tested using a series of semi-structured interviews. 
 In general most studies did not report adequate detail on the psychometric properties of the 
measure of self-efficacy. Only 2 studies out of 15 reported factor analysis results (Saunders et 
al. 1997, Motl et al. 2004) and no studies reported construct or criterion validity. 
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Table 4.4      Validity and reliability of measures of self-efficacy 
 Reliability Validity 
Study Factor 
analysis 
Cronbach’s 
alpha 
Test-retest  Face/logical Construct Criterion 
Parcel et al 
(1978) 
 0.57     
Reynolds et al  
(1990) 
 0.89  я   
Edmundson et 
al (1996) 
 0.67  я   
Saunders et al 
(1997) 
3 factors 
derived from 17 
items 
0.52-0.71 r =0.61-0.82 я   
Trost et al 
(1997) 
 0.54-0.71 r =0.76-0.82 (3 
subscales) 
я   
Stevens et al 
(1999) 
 0.61 r =0.58 я   
Taylor et al 
(2002) 
 0.79 r = 0.73 я   
Salmon et al 
(2011) 
 0.45     
Beech et al 
(2003) 
 0.71     
Caballero et al 
(2003) 
 0.69  я   
Story et al 
(2003) 
 0.71  я   
Cardon et al 
(2005) 
 0.56  я   
Goran et al 
(2005) 
 0.71 r = 0.76 я   
Jurg et al 
(2006) 
 0.77  я   
Pate et al 
(2003) 
  r = 0.76 я   
Motl et al 
(2013) 
1 factor derived 
from 8 items 
 r = 0.61    
Eather et al 
(2013) 
 0.75  я   
Bergh et al 
(2012) 
 0.74 ICC = 0.47     
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Perceived physical competence: As shown in Table 4.5, perceived physical competence 
was identified as a potential mediator in 10 studies (refer to full table in Appendix 5.1 
and 5.2). Five of 10 studies reported results of factor analyses to determine how many 
underlying factors were present and the number of items on each factor (Harter 1982, 
Harter et al. 1984, Marsh et al. 1994, Whitehead 1995, Welk et al. 2005). Cronbach’s 
ɲǁĂƐƌĞƉŽƌƚĞĚŝŶϵƐƚƵĚŝĞƐ͕ǁŝƚŚƌĞƐƵůƚƐƌĂŶŐŝŶŐĨƌŽŵɲсϬ͘ϯϬ-0.92. Of these, 7 studies 
reported adequate levels of internal consistency (Harter 1982, Harter et al. 1984, 
Marsh et al. 1994, Whitehead 1995, Marcoux et al. 1999, Beech et al. 2003, Sherwood 
et al. 2004). Test-retest reliability was performed in six studies over periods ranging 
from four days to nine months; however no studies provided ICCs.  Construct validity 
was examined in four studies correlating scores on perceived physical competence 
with other measures, such as physical activity (Harter 1982, Harter et al. 1984, Marsh 
et al. 1994, Whitehead 1995). Face validity was reported in five studies (Stevens et al. 
1999, Beech et al. 2003, Story et al. 2003, Sherwood et al. 2004, Welk et al. 2005).  
Harter (Harter 1982) examined the psychometric properties of a measure of perceived 
physical competence in children that was adapted for use in several studies (Beech et 
al. 2003, Story et al. 2003, Sherwood et al. 2004). Factor analyses indicated 24 items 
loaded onto four distinct factors, and the internal reliability of these scales was good 
/ excellent. ;ɲсϬ͘ϳϯ-0.86). Test-retest reliability ranged from r=0.70-0.87 (three 
months), and r=0.69-0.82 (9 months). Face validity was not reported but construct 
validity was examined by correlating student’s and teachers’ ratings (r=0.27-0.62) 
(Harter 1982). Harter also examined the construct validity of the measure of perceived 
physical competence, with results showing that children selected for school sport 
teams scored higher on perceived physical competence than classmates who were not 
selected.  
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Table 4.5    Validity and reliability of measures of perceived physical competence 
 Reliability Validity 
Study Factor 
analysis 
Cronbach’s 
alpha 
Test-retest Face/ 
logical 
Construct Criterion 
Beech et al (2003)  0.70  я   
Sherwood et al 
(2004) 
 0.69 r = 0.51 я   
Story et al (2003)  0.70     
Whitehead et al 
(1995) 
4 factors 
derived from 24 
items 
0.80-0.90 r = 0.79-
0.94 
 Moderate 
correlations with 
fitness test scores 
(r= 0.35 -0.47) 
 
Stevens et al 
(1999) 
 0.30 r = 0.56 я   
Harter et al 
(1984) 
4 factors 
derived from 28 
items 
0.73-0.86 r = 0.7-0.87   Correlations with 
pupil and teacher (r = 
0.27-0.62) 
Welk et al (2005) 6 factors 
derived from 36 
items 
  я  Correlations with PA 
(r= 0.32-0.44) 
Marsh et al 
(1994) 
5 factors 
derived from 15 
items 
0.77-0.79   Correlated with 
self perception (r= 
0.61-0.9) 
 
Marcoux et al 
(1999) 
 0.722 0.85    
Harter&Pike 
(1982) 
2 factors 
derived from 24 
items 
0.75-0.89    Correlated with pupil 
and teacher (r=0.06-
0.37) 
 
Intention: As shown in Table 4.6, the psychometric properties of measures of intention 
to be physically active were examined in seven studies. Validity of those measures was 
not widely reported, only four studies reported face validity. Studies examining 
intentions to be physically active (Godin et al. 1986, Reynolds et al. 1990, Marcoux et 
al. 1999, Pate et al. 2003, Palmer et al. 2005, Christodoulos et al. 2006, Jurg et al. 2006) 
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reƉŽƌƚĞĚ ƌŽŶďĂĐŚ͛Ɛ ɲ ;ƌĂŶŐĞ͗ Ϭ͘ϲϯ-0.87) and / or test-retest reliability (ICC=0.21-
0.60).  
 
Table 4.6     Validity and reliability of measures of Intention 
 Reliability Validity 
 
Study Factor 
analysis 
Cronbach’s 
alpha 
Test-retest Face / 
logical 
Construct Criterion 
Marcoux et al (1999)   ICC (0.21-0.60)    
Reynolds et al (1990)  0.68  я   
Pate et al (2003)   r = 0.63 я   
Palmer et al  (2005)  0.77  я   
Christodoulos et al (2006)  0.88     
Godin et al  (2005)   r = 0.87    
Jurg et al (2006)  0.77  я   
 
Attitude: As shown in Table 4.7, seven studies reported the psychometric properties 
of measures of attitude towards physical activity (refer to full table in Appendix 5.2). 
Factor analysis was only reported in one study (Motl et al. 2000)͕ǁŚŝůĞƌŽŶďĂĐŚ͛Ɛɲ
ǁĂƐƌĞƉŽƌƚĞĚŝŶƚŚƌĞĞƐƚƵĚŝĞƐ;ƌĂŶŐĞɲсϬ͘ϱϬ-0.92) (Ronda et al. 2001, Caballero et al. 
2003, Christodoulos et al. 2006). Test-retest reliability was reported by Marcoux et al 
(1999) (r=0.82 over a four-day period) and Godin et al (1986) (r=0.86 over a two-week 
period). Gittlesohn (1998) reported the results of observation, interviews and focus 
groups to ensure cultural sensitivity, and Ronda (2001) correlated the measure of 
attitude to physical activity with a seven-day physical activity record (Spearman 
r=0.50, Cohen’s Kappa=0.33).  
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Table 4.7        Validity and reliability of measures of attitude 
 Reliability Validity 
Study Factor analysis Cronbach’s 
alpha 
Test-
retest 
Face / 
logical 
 
Construct Criterion 
Marcoux et al (1999)   r= 0.82    
Caballero et al (2003)  0.50  я   
Gittlesohn et al (1998)    я   
Motl et al (2000) 8 items from 1 
factor 
     
Christodoulos (2006)  0.92     
Godin et al (1986)   r = 0.86    
Ronda et al (2001)  0.78   Correlated 
with PA (r= 
0.50) 
 
 
Perceived barriers: As shown in Table 4.8, six studies examined perceived barriers to 
physical activity (Godin et al. 1986, Reynolds et al. 1990, Stevens et al. 1999, Pate et 
al. 2003, Deforche et al. 2004, Sherwood et al. 2004), with test-retest reliability 
ranging from r=0.52-Ϭ͘ϴϮŽǀĞƌĂŽŶĞƚŽƐŝǆǁĞĞŬƉĞƌŝŽĚĂŶĚƌŽŶďĂĐŚ͛ƐɲƌĂŶŐŝŶŐĨƌŽŵ
ɲсϬ͘ϱ5-0.85. No studies provided ICCs for test-retest of this construct. All studies 
reported face validity; however none of the studies assessed construct or concurrent 
validity. The measure reported by Stevens (1999) was developed with input from a 
panel of experts after a review of the literature and of existing instruments, and was 
then pilot-tested using a series of semi-structured interviews. Other studies examining 
perceived barriers utilised measures adapted from other studies (Stevens et al. 1999, 
Pate et al. 2003, Sherwood et al. 2004, Goran et al. 2005) or other population groups 
such as adults (Killen JD et al. 1989, Deforche et al. 2004) 
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Table 4.8     Validity and reliability of measures of perceived barriers 
 Reliability Validity 
Study Factor analysis Cronbach’s 
alpha 
Test-retest Face/logical Construct Criterion 
Reynolds et al (1990)    я   
Deforche et al (2004)  0.71-0.85  я   
Sherwood et al (2004)  0.55 r = 0.82 я   
Goran et al 
(2005) 
 0.71 r = 0.82 я   
Pate et al (2003)   r = 0.71 я   
Stevens et al (1999)  0.56 r = 0.52 я   
 
Health knowledge: As shown in Table 4.9, five studies examined the psychometric 
properties of the health knowledge construct. All of the studies reported examining 
face validity, but no studies reported concurrent or construct validity. One of the 
earliest studies to report the psychometric properties of this potential mediator was 
Eng (1979). That measure was developed and reviewed by an expert panel, but only 
test-retest reliability was reported (r=0.80) with no time frame reported. Three of five 
studies reported adequate results of test-retest reliability; however no studies 
examining health knowledge provided ICC results for test-retest reliability. Only one 
out of three studies that reported ƌŽŶďĂĐŚ͛ƐɲƉƌŽǀŝĚĞĚĂĐĐĞƉƚĂďůĞƌĞƐƵůƚƐ(Taylor et 
al. 2002). No studies reported performing a factor analysis. Taylor (Taylor et al. 2002) 
examined health knowledge among a sample of 12 year-old girls using a measure 
adapted from Sallis (Sallis 1991)͕ĂŶĚƌĞƉŽƌƚĞĚĂƌŽŶďĂĐŚ͛ƐɲŽĨϬ͘ϵϭ͕ĂŶĚĂƚĞƐƚ-retest 
reliability of r=0.76 over a 29-day period.  
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Table 4.9     Validity and reliability of measures of health knowledge 
 Reliability Validity 
Study Factor 
analysis 
Cronbach’s 
alpha 
Test-retest Face/logical Construct Criterion 
Eng et al (1997)   r = 0.80  я   
Manios et al (1999)   r = 0.07 я   
Palmer et al (2005)  0.40 r = 0.38 я   
Taylor et al (2002)  0.91 r = 0.76 я   
Caballero et al (2003)  0.50-0.54  я   
 
Beliefs: As shown in Table 4.10, five studies reported the psychometric properties of 
measures of beliefs about physical activity (Saunders et al. 1997, Trost et al. 1997, Pate 
et al. 2003, Sherwood et al. 2004, Goran et al. 2005).  All studies adapted items from 
existing measures of physical activity beliefs. Saunders (Saunders et al. 1997) reported 
the most comprehensive examination of the validity and reliability of a measure of 
beliefs, reporting that 16 items loaded onto two factors from factor analyses and a 
ƌŽŶďĂĐŚ͛Ɛ ɲсϬ͘ϰϲ͘ DĞĂƐƵƌĞƐ ŽĨ ďĞůŝĞĨƐ ǁĞƌĞ ƉŽŽƌůǇ ĐŽƌƌĞůated with measures of 
exercise intention (r=0.17-0.27) and with a previous day physical activity recall (r=-
0.02-Ϭ͘ϬϵͿ͘dǁŽŽƚŚĞƌƐƚƵĚŝĞƐƌĞƉŽƌƚĞĚƌŽŶďĂĐŚ͛Ɛɲ;ƌĂŶŐĞɲсϬ͘ϰϲ-0.75) (Trost et al. 
1997, Goran et al. 2005) and no ICC’s were reported for test-retest reliability. 
Table 4.10     Validity and reliability of measures of belief 
 Reliability Validity 
Study Factor 
analysis 
Cronbach’s 
alpha 
Test-retest Face/logical Construct Criterion 
Pate et al (2003)   r = 0.51  я   
Saunders et al (1997)  0.46 r = 0.51 я Correlated with 
intention (r=0.17-
0.27) and PA (r= 
0.02-0.09) 
 
Sherwood et al (2004)    я   
Goran et al (2005)  0.75 r = 0.51 я   
Trost et al (1997)  0.75 r = 0.51 я   
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Preferences: As shown in Table 4.11, the psychometric properties of measures of 
physical activity preference were not consistently reported. Of the five studies that 
examined this potential mediator, no studies reported results of construct or 
concurrent validity. Three studies reported CronbaĐŚ͛Ɛɲwith a range of 0.85-0.86 
(Beech et al. 2003, Story et al. 2003, Sherwood et al. 2004) and one study reported 
reliability coefficient of 0.80-0.89 (Simon et al. 1974) as indicators of internal 
consistency. Face validity was reported by Perry (1997) from the results of student 
focus groups and pilot-testing.  
 
Table 4.11  Validity and reliability of measures of preference for physical activity 
 Reliability Validity 
Study Factor 
analysis 
Cronbachs 
alpha 
Test-retest Face / 
logical 
Construct Criterion 
Beech et al (2003)  0.86     
Story et al (2003)  0.86     
Perry et al (1997)    я   
Sherwood et al 
(2004) 
 0.85  я   
Simon & Smoll 
(1974) 
 0.80 r =0.44-0.62    
 
Perceived benefits: As shown in Table 4.12, three studies examined and reported the 
psychometric properties of measures of perceived benefits of physical activity (Beech 
et al. 2003, Story et al. 2003, Deforche et al. 2004). All were adapted from unpublished 
measures or from measures developed for use among adults. Two studies reported 
ƌŽŶďĂĐŚ͛Ɛɲ͕ƌĂŶŐŝŶŐĨƌŽŵϬ͘ϲϴ– 0.72 (Beech et al. 2003, Story et al. 2003).  
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Table 4.12     Validity and reliability of measures of perceived benefits 
 Reliability Validity 
Study Factor 
analysis 
Cronbachs 
alpha 
Test-
retest 
Face / 
logical 
Construct Criterion 
Story et al (2003)  0.68     
Deforche et al 
(2004) 
   я   
Beech et al (2003)  0.72  я   
 
Enjoyment: As shown in Table 4.13, three studies examined and reported the 
psychometric properties of measures of enjoyment of physical activity (McKenzie et 
al. 2004, Bergh et al. 2012, Eather et al. 2013). Reliability was reported either as 
internal reliability (Cronbach’s alpha, ranged from  0.70 - 0.72) or test –retest reliability 
which was reported either as an ICC (Bergh et al. 2012) or a Pearson correlation 
(McKenzie et al. 2004).  
Table 4.13    Validity and reliability of measures of enjoyment 
 Reliability Validity 
Study Factor 
analysis 
Cronbachs 
alpha 
Test-retest Face / 
logical 
Construct Criterion 
Mckenzie et al (2004)   r = 0.54    
Eather et al (2013)  0.72  я   
Bergh et al (2013)  0.70 ICC = 0.47    
 
Other individual mediators: The psychometric properties of several other mediators 
were examined on single occasions. Health Locus of Control was examined by Parcel 
et al (1978) who reported results of internal consistency reliability (factor analyses - 
20 items loaded onto three factors; Kuder Richardson coefficient=0.81), test-retest 
reliability (r=0.62 over a six-week period), and construct validity (correlations with a 
physical activity questionnaire r=0.50). Perceived behavioural control was examined 
by Motl (2000); however that study only reported the results of factor analyses (22 
out of 30 items did not load onto a single factor; final instrument incorporated eight 
items onto one factor). The psychometric properties of a measure of global self-
concept were reported by Marcoux (1999)͘ŚƌŽŶďĂĐŚ͛ƐɲǁĂƐƌĞƉŽƌƚĞĚ;ɲсϬ͘ϳϰͿĂƐ
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was test-retest reliability (r=0.29 over a four-day period). Attraction to physical activity 
was examined by Brustad (1993), with factor analyses from that measure showing 20 
items were incorporated into five factors. That measure showed face validity as it was 
developed after a series of qualitative interviews with children. The internal reliability 
was acceptable ;ƌŽŶďĂĐŚ͛ƐɲсϬ͘ϲϮ-0.78). Behavioural capability was also examined 
in a single study (Parcel et al. 1989)͕ǁŝƚŚŽŶůǇƌŽŶďĂĐŚ͛ƐɲƌĞƉŽƌƚĞĚ;ɲсϬ͘ϲϲͿ͘dŚĞ
properties of a measure of body image were reported by Marcoux (1999), with 
ƌŽŶďĂĐŚ͛ƐɲсϬ͘ϱϴĂŶĚƚĞƐƚ-retest reliability r=0.65 over one year.  
 
Social - level mediators 
Several studies used similar constructs but different terminology to examine social 
mediators. Three main constructs were identified as social mediators; social 
influences/support (10 studies); family encouragement/modelling (four studies); and 
social acceptance (one study).  
 
Social influences/ Support: As shown in Table 4.14, twelve studies examined the 
psychometric properties of measures of social influences or social support. These 
constructs were grouped together due to a lack of clarity in the definitions of the 
ĐŽŶƐƚƌƵĐƚƐƌĞƉŽƌƚĞĚŝŶƚŚĞƐƚƵĚŝĞƐƌĞǀŝĞǁĞĚ͘/ŶƚĞƌŶĂůĐŽŶƐŝƐƚĞŶĐǇ;ƌŽŶďĂĐŚ͛ƐɲͿǁĂƐ
most commonly reported, however acceptable levels were only reported in seven 
studies (Saunders et al. 1997, Trost et al. 1997, Stevens et al. 1999, Taylor et al. 2002, 
Goran et al. 2005, Bergh et al. 2012, Eather et al. 2013). Only one study reported 
performing factor analyses (Saunders et al. 1997) and no studies provided ICC’s 
(although four studies reported correlations between test and retest). Four studies 
adapted items from a measure developed by Reynolds et al. (1990), including 
Saunders et al. (1997). Saunders et al. (1997) reported the most thorough examination 
of the psychometric properties of a scale measuring social influences on children’s 
physical activity. Factor analyses showed eight items loaded onto a single factor, 
(ƌŽŶďĂĐŚ͛Ɛ ɲ ŽĨ ƚŚĂƚ ĨĂĐƚŽƌ ǁĂƐ Ϭ͘ϳϮ) and test-retest reliability of the measure 
showed a correlation of 0.78 over a one-week period. The measure was correlated 
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with a measure of intention to exercise (r=0.32, -0.33), and with a previous day 
physical activity recall (r=0.13,-0.20). The measure of social influences used by Stevens 
(1999) also reported thorough examination of the measure they developed for this 
construct, showing good face validity as it was developed by a panel of experts after 
a review of the literature and existing instruments. The measure was also pre-tested 
in a series of interviews. The results of internal consistency reliability (Cronbach’s 
ɲсϬ͘ϳϴͿ ĂŶĚ ƚĞƐƚ-retest reliability (r=0.48 over a three-six week period) were also 
reported.  
Table 4.14     Validity and reliability of measures of social support 
 Reliability Validity 
Study Factor 
analysis 
Cronbachs 
alpha 
Test-retest Face / 
logical 
Construct Criterion 
Goran et al (2005)  0.72 r =0.78 я   
Deforche et al (2004)    я   
Stevens et al (1999)  0.78 r =0.48 я   
Pate et al (2003)   r =0.78 я   
Trost et al (1997)  0.75 r =0.78 я   
Saunders et al (1997)  0.72 r =0.78  Correlated 
with 
intention (r 
= 0.32-0.33) 
Correlated 
with PA (r = 
0.13-0.20) 
Taylor et al (2002)  0.89 r = 0.56 я   
Reynolds et al (1990)  0.55  я   
Edmundson et al 
(1996) 
 0.68     
Nader et al (1997)    я   
Eather et al (2013)  0.77  я   
Bergh et al (2012)  0.70 (parent) 
0.84 (friend) 
0.78 (teacher) 
ICC = 0.71 
ICC = 0.76 
ICC = 0.61 
   
 
Family encouragement / Modelling: As shown in Table 4.15, three studies reported 
some psychometric properties of measures of family encouragement to be active or 
modelling of physical activity. Motl (2000) reported the results of factor analysis (eight 
items loaded onto a single factor), after input from a panel of experts and after being 
pilot-ƚĞƐƚĞĚŽŶĂ ƐĂŵƉůĞŽĨ ĐŚŝůĚƌĞŶ͘ƌŽŶďĂĐŚ͛ƐɲǁĂƐ ƌĞƉŽƌƚĞĚŽŶ ƚǁŽŽĐĐĂƐŝŽŶƐ
83 
 
 
 
(Brustad 1993, Jurg et al. 2006), with Jurg (Jurg et al. 2006) differentiating family 
ĞŶĐŽƵƌĂŐĞŵĞŶƚ;ƌŽŶďĂĐŚ͛ƐɲсϬ͘ϳϲͿĂŶĚĨĂŵŝůǇŵŽĚĞůůŝŶŐ;ƌŽŶďĂĐŚ͛ƐɲсϬ͘ϯϵͿ͘ 
 
Table 4.15   Validity and reliability of measures of family encouragement/Modelling 
 Reliability Validity 
Study Factor 
analysis 
Cronbachs alpha Test-
retest 
Face / 
logical 
Construct Criterion 
Brustad et al (1993)  0.74     
Jurg et al (2006)  0.39 (modelling) 
0.76 (encouragement) 
    
Motl et al (2000) 8 items 
from 
1 factor 
  я   
 
Social acceptance: Harter and Pike (1984) reported the psychometric properties of a 
measure of social acceptance. Factor analyses showed that the 24 items loaded onto 
ƚǁŽĨĂĐƚŽƌƐĂŶĚƌŽŶďĂĐŚ͛ƐɲƌĂŶŐĞĚĨƌŽŵϬ͘ϳϱ-0.89. Correlations between teacher 
and child rating of social acceptance were used as evidence of construct validity 
(r=0.06), which was very low and within the ‘poor’ range. 
Overall, reliability was reported in 15 studies, however only seven studies provided 
acceptable reliability measures (including four studies which presented test-retest 
reliability) (Edmundson et al. 1996, Saunders et al. 1997, Trost et al. 1997, Stevens et 
al. 1999, Taylor et al. 2002, Pate et al. 2003, Goran et al. 2005). Validity was reported 
in 15 studies, with only eight reporting face validity (Reynolds et al. 1990, Saunders et 
al. 1997, Trost et al. 1997, Stevens et al. 1999, Taylor et al. 2002, Pate et al. 2003, 
Deforche et al. 2004, Goran et al. 2005). No measures were found to have acceptable 
construct or concurrent validity.  
Environmental - level mediators 
The psychometric properties of potential environmental mediators were examined in 
three studies. Story et al (2003) examined perceived safety in their neighbourhood (as 
reported by children) using five items. The internal consistency of these items was 
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only examined in one study (CroŶďĂĐŚ͛Ɛ ɲсϬ͘ϵϬͿ͘ Perceptions of the school 
environment were examined in one study (Eather et al. 2013); acceptable internal 
consistency of items was reported (Cronbach’s ɲ =0.80). Perception of opportunities 
to be physically active in the neighbourhood was examined in one study (Bergh et al. 
2012)͕ǁŝƚŚĂĐĐĞƉƚĂďůĞŝŶƚĞƌŶĂůĐŽŶƐŝƐƚĞŶĐǇ;ƌŽŶďĂĐŚ͛ƐɲсϬ͘ϲϱͿďƵƚƉŽŽƌƚĞƐƚ-retest 
(ICC = 0.40). 
 
4.5  Discussion 
This chapter presented the findings of a systematic review of the psychometric 
properties of measures of potential mediators included in interventions that aimed to 
promote children’s physical activity. Although many studies have attempted to assess 
mediators, comparatively little attention is paid to the validity and reliability of the 
measures used, therefore making it difficult to draw conclusions regarding the efficacy 
of the intervention, as measures with unknown psychometric properties may lead to 
misleading results. 
 
There was a large variation in the types and measures of mediator variables examined 
in physical activity interventions in children. Most mediator variables were individual-
level constructs, while only three social mediator variables and one environmental 
mediator variable were identified that reported the psychometric properties of the 
measures. There was also large variation in the detail and quality of the reporting of 
psychometric properties of the measures of mediators used in physical activity 
intervention studies. Some studies thoroughly examined both the validity and 
reliability of measures (Stevens et al. 1999), while others reported little or no detail 
about the instruments used. Overall, this review found that interventions that 
targeted mediators of children’s physical activity did not adequately report the validity 
and reliability of their instruments. 
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The findings from this review indicate that there were substantial differences in 
terminology and definitions used for both mediators and the psychometric constructs. 
Therefore, an important process in the initial stages of this review was to examine the 
definitions used in each of the studies and classify these into congruous categories. 
For example, the validity and reliability of mediators such as ‘perceived physical 
competence’ were difficult to interpret as several authors provided differing versions 
of this construct, such as physical performance, self-concept and physical self-
perception. Therefore findings may not be comparable as investigators may have been 
targeting different mediators or the way in which they operationalised a specific 
mediator may have varied between studies. Consistent use of terminology and 
operationalisation of mediating constructs will enable researchers and practitioners 
to compare and contrast intervention effects in order to design effective and 
efficacious programs and translate them into practice.  
 
Reliability 
Reliability was typically reported using either test-retest reliability, or internal 
consistency. In the current review, internal consistency was most commonly reported 
(88% of studies); with the majority of results reporting acceptable levels of Cronbach’s 
alpha coefficient correlations.  Sim (2000) states that Cronbach’s alpha values greater 
than 0.60 may be considered reliable. Importantly, in studies where there was low 
internal consistency, several authors failed to discuss the implications of this as a  
possible source of error. 
It is recommended that Intraclass correlation coefficients (ICCs) are used as the 
primary statistic to assess the test-retest reliability of continuous variables and the 
Kappa statistic for categorical variables (Sim et al. 2000, Thomas 2005). This review 
found no studies reporting reliability using the Kappa statistic, and only one study 
reporting ICC’s (Marcoux et al. 1999), with the majority reporting Pearson correlation 
coefficients (r) to indicate consistency between test and retest scores. The use of 
correlation coefficients to assess repeatability of continuous data is considered 
inappropriate as correlations are measures of association, not agreement (Martin 
Bland et al. 1986, Booth et al. 1996). In contrast, ICC’s examine scores within 
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individuals, and calculate the degree of consistency between two scores provided by 
the same individual, for the same variable (Sim et al. 2000, Thomas 2005). Factor 
analysis was also infrequently reported, providing further difficulty in determining 
internal consistency of measures, as it enables a large set of items to be reduced to a 
smaller set of more general factors (latent variables). This information can be used to 
identify dimensions that underlie a scale (Sim et al. 2000). 
 
Validity  
Overall, the validity of measures of mediators was not well reported. The majority of 
studies reported face validity, which provides detail on the credibility of the process 
of data collection; however, construct and concurrent validity, which provide 
important detail on the more formal psychometric properties of the instrument were 
rarely examined.  This is likely due to the difficulties in validating measures of 
psychological constructs (e.g. self-efficacy), the inherent difficulties such as 
misinterpretation of definitions used to characterise validity scales and the lack of 
‘gold standards’ (Terwee et al. 2007). 
 
The specificity of the mediating instruments used is also worthy of consideration. 
Several studies used Harter’s Perceived Competence Scale for Children (Harter 1982) 
to examine children’s perceived competence in physical activity. This instrument 
examines perceived competence for physical activity; however this construct is very 
specific to context, for example a child’s perceived competence for ball sports may be 
quite different to their perceived competence of walking to school and as such, the 
specificity of this construct must be considered to accurately examine the pathway 
from the intervention to the outcome to prove or support causality.  
 
Other considerations 
 
In addition to specificity of the mediator, the original development of the mediator is 
also important to consider. Several studies used measures of potential mediators that 
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traced back many years (e.g. Rosenberg’s measure of self-esteem was first examined 
in 1965), and used several versions of scales without additional, more recent validity 
and reliability testing. Further, many instruments that have been used to assess 
mediators among children, were originally devised for use in adult populations (e.g. 
Deforche’s measure was adapted from several measures of perceived benefits among 
adults (Deforche et al. 2004)). Using adult instruments with children is of concern due 
to the different cognitive and behavioural capacity of children, and the validity of such 
instruments is therefore unknown. Studies aiming to examine the effect of an 
intervention on change in a specific mediator should use instruments developed and 
tested specifically for children.  
The sensitivity of the measures used should also be considered. Several studies used 
limited range scores (e.g. Jurg et al 2006, Verstraete 2007) and it was therefore 
difficult to determine their sensitivity to change and whether ceiling effects may have 
affected the scores obtained (Kazdin 2005). Studies should consider the sensitivity to 
change of their measures to ensure results capture the full range of change that may 
occur.  
Finally, most RCT studies are powered to determine intervention effects on the 
primary outcome only. Few studies are powered for mediation analyses or for 
determining intervention effects on secondary outcomes, therefore, when designing 
intervention studies, consideration should be given to ensure adequate samples are 
available (from power calculations) to conduct mediating variable analyses using the 
appropriate statistical methods.  
 
4.6   Recommendations 
When designing evaluations of intervention studies that target physical activity 
mediators, the following recommendations should be considered:   
- Internationally agreed standards for validity and reliability must be developed. 
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- Clear and specific definitions of the psychometric properties as well as definitions of 
the mediators should be stated.  
- The rationale for targeting hypothesised mediators should be clearly outlined in 
order to assess the effect of the mediator constructively. 
- Future studies should develop and test age-appropriate measures designed to 
examine mediators specifically in children and youth.  
- Studies should avoid using part of or adapted scales without validating the new 
version of the scale in the population of interest. This is particularly important as the 
context in which the scale is being administered may be different to that in which the 
original scale was developed.  
- More studies examining the psychometric properties of mediator measures of 
children’s physical activity are needed particularly examining sensitivity to change. No 
studies have been published to date reporting responsiveness of mediator measures.  
- Sophisticated psychometric methods such as Item Response Theory and Rasch 
modelling technique (Sim et al. 2000, Thomas 2005, Heesch et al. 2006) should be 
used to evaluate specific measure properties. Item Response Theory focuses on the 
test item characteristics and the responses provided as a means of determining the 
subject’s ability and has considerable potential application for the assessment of 
attitudes and other affective behaviours. Rasch modelling is useful for evaluating the 
psychometric properties of commonly used measures. This technique examines 
whether the content of the measure items covers the range of respondents’ 
perceptions about the construct, whether the response options are appropriate for 
the respondents and that the standard error of the measure is maintained across the 
range of measure scores (Pallant et al. 2007, Andrich 2011) .  
 
4. 7 Conclusions 
There was a large variation in mediator variables examined in physical activity 
interventions in children, with many studies adapting or developing their own 
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measures. There was also considerable variation in the reporting of psychometric 
properties in the instruments used to assess the validity and reliability of measures of 
potential mediators. The majority of studies reported on the reliability of measures, 
while validity was comparatively less well described. In general, the quality of the 
validity and reliability studies was poor, particularly in the design of tests; however 
this review found some reported measures that show promise for use in identifying 
mediators of change in physical activity among children. Measures of physical activity 
related mediators (e.g. self-concept, self-efficacy, outcome expectancies and 
preference) developed specifically for large multi-site interventions such as GEMS 
(Saunders et al. 1997, Sherwood et al. 2004) and Pathways (Stevens et al. 1999) have 
been found to be psychometrically sound and have been adapted for use by several 
other studies such as IMPACT (Goran et al. 2005) and JUMP-In (Jurg et al. 2006). 
Similarly, measures of self-efficacy (Reynolds et al. 1990) have shown promise and 
have been adapted for use in younger children in studies such as ‘Active Winners’ 
(Pate et al. 2003).   
Future research should examine the psychometric properties of measures of potential 
mediators either within the study sample or among similar populations to ensure 
appropriate, valid and reliable instruments are used. This will allow researchers to 
more clearly identify the associations (or lack of) between hypothesised mediators 
and physical activity and assist in developing more efficacious interventions. 
  
90 
 
 
 
CHAPTER 5 
Development and reliability and validity testing of measures for 
assessing physical activity mediators. 
_________________________________________________________________________ 
5.1 Introduction 
 
A number of physical activity mediators were identified in Chapters 2 and 3. 
Interventions designed to increase children’s physical activity should attempt to 
change such mediators in order to induce stable changes in behaviour. To enable 
researchers to assess changes in these mediators, appropriate, valid and reliable 
measures need to be used to ensure accurate conclusions can be made (Baranowski 
et al. 1998, Kohl et al. 2000). There is a wide variety of measures available to assess 
potential mediators; however, a review published by the candidate and described in 
Chapter 4 found considerable variation in the reporting of the psychometric 
properties of these measures. The review emphasised the need for future studies to 
examine the psychometric properties of instruments in the population of interest to 
ensure that appropriate, valid and reliable instruments are used and sources of bias 
are known (Brown et al. 2009).  
The choice of mediator measure will ultimately depend on the research question and 
the purpose of the intervention; however, other factors such as sample size, 
respondent burden, delivery mode, assessment time frame, data management, cost, 
measurement error and population age will influence the selection of the measure 
(Dollman et al. 2009). The age of the population of interest is extremely important to 
consider when selecting or developing survey measures. Children provide many 
measurement challenges due to cognitive, physiological and biomechanical 
differences that occur during growth and development as well as the inherent unique 
nature of children’s physical activity patterns (Bailey et al. 1995, Kohl et al. 2000). The 
less developed cognitive skills of children are of importance when selecting or 
developing survey measures. Evidence has shown that over the age of 10, collecting 
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information directly from them will more likely improve data quality (Sallis et al. 2000). 
However, due to their limited cognitive and social skills, the quality of data obtained 
from children has been questioned (Sallis et al. 2000). Children have more concrete 
(less abstract) thought processes which imply a relative short attention span on any 
given task and a failure to see long-term benefits of physical activity. However, it is 
important to note that behavioural evidence (i.e. time in physical activity) has shown 
that self-report in children over the age of ten has adequate reliability and validity 
(Sallis et al. 2000, Loprinzi et al. 2011). Evidence has also shown that consideration 
needs to be given to children’s ability to understand and interpret questions and 
response options (Borgers et al. 2003, Fuchs 2005, Fuchs 2009).   
A problem facing researchers is that many of the constructs of interest such as an 
individual’s experiences, attitudes and beliefs are intangible and cannot be directly 
observed or measured. It is therefore important to consider these challenges when 
using existing measures or developing new ones for children. As outlined in Chapter 
4, researchers should avoid using part of or modified measures without consideration 
of the original validity and reliability of the measure and the way in which this was 
examined (for example, were intra class correlations used to examine reliability of 
continuous variables?). The specificity of the instrument should also be considered 
(for example, physical self-competency across all domains or in specific activities?), as 
well as the original development of the measure (for example, what was the age of 
the population originally tested?).  
Finally, consideration should be given to the method of examining the psychometric 
properties of the measure developed for use in self-reports. Traditionally, Classical 
test theory (CTT) has formed the basis of exploring scale features (Wilson et al. 2006). 
CTT usually provides identification of measure sub-scales through principal 
component analysis, test re-test reliability through correlational analyses and internal 
consistency of the measure through use of Cronbach’s alpha (Wilson et al. 2006). 
There has been increasing interest in the use of Item Response Theory (IRT) – a group 
of models and techniques, one of which is the Rasch model (Pallant et al. 2007, 
DeVellis 2012). Rasch modelling adopts an intuitive approach to measurement, where 
the focus is less on the total scores and more on the pattern of responses to items, 
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taking into account the difficulty of individual items in a scale in terms of the 
percentage of respondents who answered them successfully (Pallant et al. 2007). The 
Rasch model is unidimensional as it assumes that a person’s response to scale items 
is determined by only one dimension (e.g. self-efficacy). The underlying principle is 
that only scales that conform to (i.e. ‘fit’) the model can be considered to satisfy 
measurement requirements. Rasch analysis is used to detect potential issues with the 
response format used, the individual items, individual’s responses, item bias by groups 
(e.g. by sex), multidimensionality and targeting the population of interest. The 
rationale for the use of this method relates to the increasing body of empirical 
evidence that both respondent and question characteristics affect the reliability of 
responses in surveys (DeVellis 2012).  
Due to evidence of considerable variation in reporting the psychometric properties of 
measures and the measurement challenges of children (Brown et al. 2009), it is 
important to develop and test a new questionnaire of potential physical activity 
mediators (parent and child) that is valid and reliable to ensure that accurate 
conclusions can be drawn from the results.  
5.2  Aims  
 
The aims of this Chapter were to: 
- Develop child and parent questionnaires to assess physical activity mediators; 
and 
- Test the psychometric properties of measures of physical activity mediators. 
5.3  Methods 
Children aged 10-12 years and a separate sample of parents of children this age 
completed self-report questionnaires relating to physical activity mediators. After 
completing the questionnaire, a sub-sample of children also wore an accelerometer 
for one week to assess their physical activity levels for use in validity testing. 
93 
 
 
 
 
5.3.1 Ethical Approval 
 
Approval was obtained for this study from the Deakin University Human Research 
Ethics Committee (HEAG-H-49-2010) and the Victorian Department of Education and 
Early Childhood Development (2010_000574). 
5.3.2 Sample and recruitment 
 
Parents 
Convenience sampling was undertaken to recruit parents. A sample of parents either 
known to the candidate or parents from the schools invited to participate in the study, 
with children aged between 10-12 years from the Melbourne metropolitan area were 
invited to participate. 
Children 
A convenience sample of two primary schools in metropolitan Melbourne were 
approached (by telephone) to participate in the study. Both schools agreed to 
participate and a personal visit was made to each school to meet with the Principal to 
further explain the study and obtain written consent. The schools chosen were in 
similar socio-economic status regions (middle range) according to the 2003 Socio-
economic index for Areas (SEIFA) (Australian Bureau of Statistics 2003), and were of 
similar size.  
Once written consent was obtained, each principal provided details of their Year 5 and 
6 Coordinator who would be the liaison person for the study. As the study focused on 
developing a measure suitable for 10-12 year old children, students in years 5 and 6 
were invited to participate. Consent forms and plain language statements were sent 
home via the children for parents and children to sign; children returned these to their 
classroom teacher. A copy of the consent form and plain language statement 
(information letter) has been included in Appendix 6.  
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5.3.3  Measures  
Questionnaire development  
 
Identification of potential physical activity mediators 
The literature review (Chapter 2), along with the qualitative study in Chapter 3, 
identified potential mediators relevant to children’s physical activity to be used in the 
development of the survey. These potential mediators included: 
- Parental support 
- Self-efficacy 
- Co-participation 
- Fear of the unknown 
- Availability of physical activity facilities in the local neighbourhood 
- Use of physical activity facilities in the local neighbourhood  
- Availability of physical activity equipment at home 
- Use of physical activity equipment at home 
 
Developing and modifying new and existing measures 
 
Two questionnaires were developed for testing, one for children and one for parents. 
The child questionnaire included measures of the potential mediators listed above and 
the parental questionnaire included measures of each mediator, except for self-
efficacy and fear of the unknown (as these were psychosocial mediators only related 
to children). 
The systematic review (Chapter 4) provided a list of previous studies that used 
measures that had been developed and tested for measuring potential mediators of 
children’s physical activity; apart from fear of the unknown which was a new measure 
and therefore previously untested. The scales were located and where necessary, 
traced back to their original development where they were reviewed to confirm their 
appropriateness for use in this study (Refer Tables 5.1 and 5.2). Factors such as year 
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of development (to provide an indication of whether the items are still relevant now), 
population tested (in terms of age, sex, socio-economic status, geographical location), 
method (face to face, online etc.), face validity (did it appear to be assessing the 
desired content at face value?), content validity (did the instrument sample all of the 
relevant or important content required?) and previous psychometric properties 
reported were extracted. Full details of the process can be found in Chapter 4.  
Once potential measures had been identified, further analysis of their suitability for 
10 year old children (and their parents) was undertaken. Previous studies have shown 
that vague and ambiguous words should be avoided as children tend to interpret 
words literally (Borgers et al. 2003). Negatively worded items are also difficult for 
children to understand and the presence of these items biases their interpretation of 
their responses (Borgers et al. 2004). Borgers et al also found that response options 
should be considered carefully as children between seven and 11 years of age are 
limited in their logical and abstract thinking and therefore require clear definitions (i.e. 
completely labelled response options). They also require specific quantifiers as often 
end-point response options are labelled with verbal expressions but response 
categories are given numeric categories. Numeric categories can be problematic as 
children must decode the meaning of the response categories between the labelled 
end-points which requires a degree of intellectual skill  (Borgers et al. 2003).  
Evidence also suggests that the optimum number of response options is four, with six 
as a maximum, as the more options offered, the more burden is placed on the child’s 
verbal memory, which may cause a decrease in scale reliability (Borgers et al. 2004). 
The neutral midpoint has also been considered to serve as an anchor point for 
response options; however, in children it has been shown that offering neutral 
midpoints tempts respondents to choose this category (Borgers et al. 2004). Given 
children’s limited cognitive, communicative and social skills, they are more sensitive 
to the temptation of selecting this when it is not the optimal answer (Borgers et al. 
2004, Fuchs 2005). It has therefore been recommended that child scales offer four 
clear response options, with no neutral midpoint offered (Borgers et al. 2004, Fuchs 
2005). Modifications to individual items and response options were made to ensure 
they were appropriate for the audiences required.  
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Child’s questionnaire 
A questionnaire was developed for children (see Appendix 7.6). On the first page of 
the questionnaire, instructions were provided on how to answer the questions. Also 
provided was a definition of the term ‘physical activity’ and several examples, such as 
skateboarding, climbing trees and walking the dog. A colourful presentation (borders 
on pages) was used to stimulate interest from the child participants and colour 
photographs of children being active were also added for interest. Children were 
asked several sociodemographic questions including their age and sex. 
Table 5.1 outlines a summary of the mediators assessed, the source of the measure, 
sample items of the revised measure and how each measure was modified.   
 
Parental Support   (Qn. 8 d-i) 
Several existing measures were found that assess parental support for physical activity 
(Saunders et al. 1997, Prochaska et al. 2002, Davison et al. 2003, Springer et al. 2006, 
Dowda et al. 2007). However, these measures had several limitations, including: not 
being specific to ‘parents’ (i.e. they included support from friends/someone else in 
family) (Saunders et al. 1997, Prochaska et al. 2002); having items relating specifically 
to support for sport that had been only tested in girls (Davison et al. 2003, Springer et 
al. 2006); and being psychometrically tested in age groups older than 12 years 
(Prochaska et al. 1992).  
 
One of the most relevant measures was developed by Trost et al (2003) in a study 
testing a model of parental influence on youth physical activity. The measure, 
contained five items assessed using a 5 point response scale, ranging from none to 
daily, had been tested with parents and was found to have acceptable internal 
consistency (Cronbach’s alpha = 0.78) and one week test-retest (r = 0.81) reliability. 
This measure was chosen as the basis for inclusion in the current questionnaire, 
modified as seen in table 5.1 below. As it was originally designed for parents, 
responses were modified for child respondents. Also, more specific examples (e.g. 
would your parents take you to places to be active, such as the park or the pool) were 
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included for children. The revised questionnaire had five items with a 4 point response 
scale ranging from ‘strongly disagree’ to ‘strongly agree’ (refer Table 5.1). 
Co-participation (Qn. 8f) 
Most existing measures of co-participation involve one item included as part of a 
parental support scale (Heitzler et al. , Sallis et al. 1992, Saunders et al. 1997, Salmon 
J et al. 2002, Trost et al. 2003, Dowda et al. 2007, Lee et al. 2010). Most of the existing 
measures of co-participation were derived from Saunders et al (1997) which asked 
‘whether a friend or someone in the family had been physically active with them in 
the past two weeks’ (1 item among 8 parental support items). This item was modified 
for inclusion in the current questionnaire to specifically relate to parental co-
participation (refer: Table 5.1). It was designed to sit with items regarding parental 
support, and included one item: ‘My parents… try to include me when they exercise 
or do something active’. A four response option was provided, ranging from ‘strongly 
disagree’ to ‘strongly agree’.  
 
Self-efficacy (Qn. 11) 
Several existing measures were found that assess children’s physical activity self-
efficacy (Reynolds et al. 1990, Saunders et al. 1997, Motl et al. 2000, Dishman et al. 
2004, Sherwood et al. 2004, Dzewaltowski et al. 2007, Jago et al. 2009); however, they 
were often designed to be used in specific contexts. For example, Reynolds et al 
(1990), developed items to specifically assess self-efficacy for exercise. Most previous 
measures (Dishman et al. 2004, Dzewaltowski et al. 2007, Jago et al. 2009) were found 
to be modifications of the scale developed by Saunders et al (1997) which was 
developed for use in the GEMS studies in the United States. 
 
The measure developed for inclusion in the current questionnaire was based on an 
instrument developed by Motl et al (2000), that was modified from the original 
measure of Saunders et al (1997). Motl et al (2000) provided evidence of the factorial 
validity and invariance of their self-efficacy measure. The original measure consisted 
of 8 items, rated on a scale from 1 (very easy) to 5 (very difficult). In the current study, 
98 
 
 
 
self-efficacy was measured using the same eight items, however a 4-response option 
scale ranging from ‘disagree a lot’ (1) to ‘agree a lot’ (4) was used, following evidence 
of its suitability in children (Borgers et al. 2004).  
 
Fear of the Unknown (Qn. 9) 
Fear of the unknown was identified in Chapter 3 as a new potential mediator of 
children’s physical activity and, as such, no previous measures of this construct was 
located. A new measure was developed for this study using data obtained in the focus 
groups and interviews conducted with children (see Chapter 3). Initially, exploratory 
factor analysis was undertaken on the 12 items (developed by the candidate) for this 
measure to tap into ‘fear of the unknown’. 10 items loaded onto one factor and two 
items loaded onto an alternate factor and were therefore not used in the measure. 
The items focused on concerns that children may have regarding participating in a 
physical activity that they had never done before, such as ‘I would be worried that I 
might get injured doing the activity’. Ten items were developed with four response 
options ranging from ‘most like me’ (4) to ‘not at all like me’ (1). The items were 
anchored to a stem that consisted of the statement ‘How would you feel if you were 
asked to participate in a physical activity that you had never done before?’ 
Note: The following potential mediators (availability and use of physical activity 
facilities) are framed about adult’s and children’s perceptions, knowledge and 
awareness of their availability and use, rather than an audit of facilities, as it is 
understood that perceptions are more likely to show change and relate to changes in 
PA outcomes than those with very little likelihood of changing. A study conducted by 
Ball et al (2008) which investigated the correspondence between measures of PA 
facilities obtained through self-report and objective audits found there was relatively 
poor agreement between what is actually present in a neighbourhood and what 
participants perceive is present. It is therefore thought that assessing perceptions of 
access and use of PA facilities is important to consider. 
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Availability of physical activity facilities in the local neighbourhood (Qn. 6a) 
Parents and children were asked about the availability of physical activity facilities 
within a 10 minute walk in their local neighbourhood. The measure was modified  from 
three previous scales, one developed by Sallis et al  (1997) which assessed the 
convenience of facilities that could be used for physical activity (excellent test -retest 
reliability: ICC = 0.80), a scale developed by Hume et al (Hume et al. 2006) which 
assessed children's perceptions of the physical activity environment at home and in 
the neighbourhood (excellent test-retest reliability: ICC = 0.84).  
The current measure provides a list of 11 physical activity destinations such as 
playgrounds, bike tracks, walking tracks and local swimming pools, anchored by a stem 
statement of ‘do you have this within a 10 minute walk from home’? Response 
categories were ‘yes’, ‘no’ and ‘don’t know’. This questionnaire was modified from the 
previous measures by removing four of the items that were not directly relevant to 
this study (e.g. milk bar) and by altering the stem statement from ‘within a 5 minute 
walk’ used by the Sallis et al study and ‘within cycling/walking’ distance used by Hume 
et al (2006) to state ‘within a 10 minute walk from home’. 
  
Use of physical activity facilities in the local neighbourhood (Qn. 6b) 
Parents and children were asked about how often they use physical activity facilities 
in their local neighbourhood that are within a 10 minute walk from home. The 
measure was directly related to question 6a where each destination presented 
required participants to respond to how often they used it. The measure was modified 
from a previous scale developed by Hume et al (2006) which examined access to 
neighbourhood destinations (excellent test-retest reliability: ICC = 0.84). The modified 
measure asked participants how often they usually use facilities in their local 
neighbourhood, such as a local swimming pool, walking tracks and bike tracks and had 
a 6 response option ranging from ‘never/rarely’ (1) to ‘daily’ (6). The facilities listed in 
this part of the questionnaire were the same as those listed in the question 6a 
(availability).  
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Availability of physical activity equipment at home (Qn. 10a) 
Parents and children were asked if they had certain items of equipment / facilities for 
physical activity use at home. A measure developed by Telford et al (2004) for the 
Children's Leisure Activities Study Survey (CLASS) was used as a basis for the current 
measure as it reported very good test-retest reliability (62-94 % agreement) and 
convergent validity (70% agreement between self and proxy reports). This measure 
was also used as the basis for a scale developed by Hume et al (2006) which examined 
children’s perceptions of the physical activity environment at home. The measure was 
found to have acceptable test-retest reliability (ICC =0.80). The current measure 
examines the availability of nine items, such as balls, skateboards and soft balls for 
indoor play, modified from the original questionnaire to relate to more specific 
physical activity items at home. The question asked participants if they have the item 
at home and if so, how often it was used. The items were then dichotomised to 
indicate ‘have the item’ (=1) or ‘don’t have’ (=2) based on usage.  
 
Use of physical activity equipment at home (Qn. 10b) 
A measure of accessibility of physical activity equipment at home was developed 
based on a scale by Timperio et al (2008) on the family physical activity and sedentary 
environments and weight change in children study. The measure was directly related 
to question 10a where each item presented required participants to respond to how 
often they used it. The measure explored how often children used nine types of 
physical activity equipment and reported an excellent reliability of the scale (>83%). 
The current measure consists of nine items such as balls, bats and skateboards and 
required responses ranging from ‘don’ t have’ (1) to ‘every day (6)’. The equipment 
listed in this part of the questionnaire were the same as those listed in Question 10a 
(availability). 
Table 5.1 below outlines a summary of the mediators assessed, the source of the 
measure, sample items of the revised measure and how each measure was modified.  
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Table 5.1  Source, modifications and sample items for children’s survey 
Potential 
mediator 
Theory Main Source/s Sample Items  Modifications 
Parental 
Support 
SCT, 
EM 
(Trost et al. 
2003) 
My parents: 
x Register me in 
sports and 
other physical 
activities 
x Watch me 
compete in 
sporting events 
or other 
physical 
activities 
- Reworded for child 
  response (originally 
  parent report) 
 
- more specific examples 
  provided 
 
- response option scale  
  reduced from 6 to 4  
  points.  
 
Self-efficacy SCT (Motl et al. 
2000) 
 
How much do you 
agree with the 
following statements: 
x I could be 
physically active 
during my free 
time on most 
days 
x I could be 
physically active 
during my free 
time on most 
days even if it is 
very hot or cold 
outside 
- items same as original  
  scale 
 
- response option scale 
  reduced from 5 to 4 
  points. 
 
Co-
participation 
EM, 
SCT 
(Saunders et al. 
1997) 
(Prochaska et al. 
2002) 
 
My parents… 
x Try to include 
me when they 
exercise or do 
something active
- wording altered to focus  
  on parents, not family /  
  friends 
 
- response option scale  
  increased from 2 to 4  
  points. 
 
Fear of the 
unknown 
- Newly designed How would you feel if 
you were asked to 
participate in a 
physical activity that 
you had never done 
before? 
x I would not want 
to do the activity 
x I would go ahead 
and do the 
activity, it would 
- Newly designed 
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not matter what it 
was 
Availability to 
facilities in 
neighbourhood 
EM (Sallis et al. 
1997) 
(Hume et al. 
2006) 
(Timperio et al. 
2008a) 
Do you have this within 
a 10 minute walk from 
home? 
x Local swimming 
pool 
x Sports grounds 
(e.g. oval) 
 
- Time frame (10 minute  
  walk) increased from ‘5  
  minute walk’ in Sallis  
  study 
  
- number of facility items  
  decreased from 15 to 11   
  (removed milk bar etc.)  
  to be more specific to  
  physical activity 
   
- response option includes 
   ‘don’t know’ 
 
Use of  facilities 
in 
neighbourhood 
EM, 
BCT 
(Hume et al. 
2006) 
If you ticked yes to part 
a), how often would 
you use it? 
(same items as above) 
- no change 
Availability of 
equipment at 
home 
EM Transform –Us 
(Salmon et al.) 
(Hume et al. 
2005)  
Do you have the 
following at home? 
x balls 
x bats / racquets
- response option included 
  ‘don’t have or yes’ 
 
- Increased number of  
  equipment items to be  
  more specific to physical  
  activity (e.g. bats, balls) 
 
Use of 
equipment at 
home 
EM, 
BCT 
(Hume et al. 
2006) 
If you have the item, 
how often would you 
use it? 
(same items as above) 
 - No change 
Key: SCT = Social Cognitive theory, BCT = Behavioural Choice Theory, EM = Ecological model 
 
Parents’ questionnaire 
A questionnaire was developed for parents (see Appendix 7.6). As per the children’s 
questionnaire, information regarding how to complete the survey and a definition of 
physical activity was provided. Parents were asked several sociodemographic 
questions including their age and sex. 
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Parental support 
As per the child questionnaire, this measure was based on the measure developed by 
Trost et al (2003) in a study testing a model of parental influence on youth physical 
activity (Cronbach’s alpha of 0.78 and 1 week test-retest reliability of r = 0.81). The 
parental support measure in the current study consisted of nine items, of which five 
were the same as the child survey (wording modified to be from the parent’s 
perspective). The measure used a four-point response scale from ‘not very true at all’ 
(1) to ‘very true’ (4). The measure asked parents if they enrolled their child in sports 
teams/clubs, took their child to places to be active, watched them play sport or other 
physical activity, bought games, toys or equipment, whether they took them to places 
where they can be physically active, registered them in sports and other physical 
activities and if they watched them compete in sporting events or other physical 
activities.   
 
Co-participation 
A measure of co-participation was developed based on a scale by Crawford et al (2010) 
in the Children Living in Active Neighbourhoods (CLAN) study, which was based on a 
scale of parent support (Prochaska et al. 2002). In the current study, parents were 
asked “how often do you and/or your partner/co-carer do the following activities with 
the child named on the cover of the questionnaire?” There were six items including 
bike riding, walking, walking the dog, going to the park and swimming. A six point 
response option ranging from ‘daily’ (6) to ‘don’t know/ doesn’t apply’ (1) was applied.  
 
Availability and access measures 
The measures included in the questionnaire to assess availability and use of physical 
activity facilities in the local neighbourhood and at home were the same as in the child 
questionnaire. 
A summary of the sources and sample items of measures included in the questionnaire 
is presented below in table 5.2. 
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 Table 5.2  Source, modifications and sample items for parent’s survey 
Potential 
mediator 
Theory Main Source/s Sample items  Modifications 
Parental 
Support 
SCT, EM (Trost et al. 
2003) 
Please indicate how true the 
following statements are: 
 
- I enrol my child in sports 
  teams and clubs (e.g.  
  basketball, dance,  
  programs at YMCA) 
 
- removed the mid- 
  point of the scale 
  (now 4 options) 
 
- removed item ‘told 
them it was good for 
their health’  
 
- added item ‘ I 
encourage my child to 
use resources in the 
neighbourhood, such 
as parks and schools’ 
 
Co-participation EM, SCT (Saunders et 
al. 1997) 
(Prochaska et 
al. 2002) 
(Crawford et 
al.) 
How often do you and/or  
your partner/co-carer do  
the following activities  
with the child named on 
the cover of the 
questionnaire?  
 
- bike riding 
 
- no change 
Availability to 
facilities in 
neighbourhood 
EM (Sallis et al. 
1997) 
(Hume et al. 
2006) 
(Timperio et 
al. 2008a) 
Which of the following are 
found within a 10 minute 
walk from home  
- local park/playground 
 
- Time frame (10   
   minute walk)  
   increased from ‘5  
   minute walk’ in Sallis  
   study 
  
- number of facility   
items decreased from 
15 to 11  (removed 
milk bar etc.) to be 
more specific to   
physical activity 
   
- response option  
  includes ‘don’t know’ 
 
- same as child 
measure, changed  to 
parent report 
 
Use of facilities 
in 
neighbourhood 
EM, BCT (Hume et al. 
2006) 
If you ticked yes to part a, 
how often would your child 
use it? 
- same as child 
measure, changed to 
parent report 
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- Bike track (less than once 
a week) 
 
Availability of 
equipment at 
home 
EM Transform –Us 
(Salmon et al.) 
(Hume et al. 
2005)  
Do you have at home 
- balls? 
- bats? 
 
- response option now 
  includes ‘don’t have  
  or yes’ 
 
- Increased number of  
  equipment items to   
  be more specific to 
  physical activity (e.g.  
  bats, balls) 
 
- same as child 
measure, changed to 
parent report 
 
Use of 
equipment at 
home 
EM, BCT (Hume et al. 
2006) 
How often would your child  
use the following at home 
- balls (1-2 times a week) 
 
- same as child 
measure, changed to 
parent report 
Key: SCT = Social Cognitive theory, BCT = Behavioural Choice Theory, EM = Ecological model 
 
5.3.4 Pre-testing 
Prior to finalising the questionnaire for psychometric testing, pre-testing with a small 
group of children (n=6) and parents (n=2) was undertaken to explore whether the 
language used was suitable, instructions were clear, layout was appropriate and 
response options were adequate. Two of the children identified difficulty in 
understanding one of the ‘fear of the unknown’ items: ‘I would be scared to do the 
activity’ reporting that this would depend on what it was, so it was decided to remove 
this item.  One child also identified the duplication of an item and this was 
subsequently removed. Overall the children and parents found the language suitable 
and the response options easy to understand. 
 
Physical activity measure 
 
Children’s moderate-to-vigorous physical activity was measured by accelerometry and 
was used to assess the predictive validity of the potential mediators. The use of 
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accelerometry to measure children’s physical activity is an accepted and widely used 
method, as it is an objective, non-reactive and reusable tool (Sirard et al. 2001, Beets 
et al. 2011) that was shown to be a valid and reliable measure of children’s physical 
activity (Janz et al. 1995, Beets et al. 2011). Actigraph GT1M monitors were used and 
data were collected in 15 second epochs to maximise opportunities to more 
accurately capture the sporadic nature of young children’s physical activity (Bailey et 
al. 1995, Sirard et al. 2005, Cliff et al. 2009). The GT1M accelerometer is small (38 mm 
x 37 mm x 18 mm) and light-weight (27 grams), and is worn on an elastic belt around 
the waist (ActiGraph 2009). The monitor itself is positioned above the iliac crest at the 
right hip (Trost et al. 2005, Cliff et al. 2009).  
Children were fitted with the device in class at the start of the day (8.30am) and given 
instructions on how to wear it during the first questionnaire completion. They were 
instructed to wear it all day except for sleeping or bathing / swimming (i.e. in water). 
Children were also provided with written instructions and a log diary to fill in times 
when they were not wearing the monitor. Each monitor was initialised to commence 
recording at 9 am on the day of fitting. Children wore accelerometers for seven days, 
returning it to researchers on the day of the second questionnaire completion.   
5.4 Procedures 
 
Children 
For assessing the test-retest reliability of the measure, the questionnaire was 
completed by students on two occasions seven days apart, during class time.  Three 
researchers and the classroom teacher were present during the administration of the 
surveys. At each time point and venue, the candidate initially checked that all students 
provided their own assent to participate in the study and confirmed that each student 
had provided signed parental consent. The children were then introduced to the 
questionnaire and the term ‘physical activity’ was defined. On both occasions, children 
were guided through completion of the survey one question at a time to ensure that 
they understood and completed all questions. 
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The children from one of the participating schools were then introduced to the 
accelerometers and provided instructions on how to wear them. They were fitted with 
the device and asked to return it at the next research team visit one week later. 
 
Parents 
The parent’s questionnaire was completed at home on two occasions, one week apart. 
The parents who consented to participate provided their mailing address and 
questionnaires were sent to their home at the two time points. Questionnaires were 
returned by reply paid mail after each completion.  
5.5 Data management 
 
Questionnaire data 
The questionnaire data were coded by the candidate and entered by the candidate 
and research assistant. A series of range and logical checks were undertaken to clean 
the data.  
The majority of the questions in the parent’s and children’s questionnaires involved a 
Likert scale response and for each of these, the responses were summed for a total 
score and treated as a continuous variable, with greater scores indicating a higher 
response to the mediator (Questions  C7, 8, 9, 11 and P24-27). The access to facilities 
score (Questions C6b and P32b) was created by collapsing the ‘never or rarely’ and 
‘less than once’ categories and recoding as 0, and recoding the remaining response 
options from 1.5-7. The total scores were then summed and treated as continuous 
variables (possible range=0-77). The availability of facilities scores (Questions C6a and 
P32a) were created by collapsing the ‘don’t know’ and ‘no’ categories and recoding as 
0, then recoding ‘Yes’ as 1. The scores for each item were then summed (possible 
range=0-11). Availability of physical activity equipment at home (Questions C10a and 
P33a) was computed by summing all individual pieces of equipment that were 
available (possible range = 0-18). Access to equipment at home (Questions C10b and 
108 
 
 
 
P33b) was created by collapsing the ‘never or rarely’ and ‘less than once’ categories 
and recoding as 0, and recoding the remaining response options from 1.5-7. The 
scores were then summed (possible range =0-18). 
 
Accelerometry data 
Actigraph data were downloaded using the ActiLife lifestyle Monitoring System, 
Version 3.1.3. A specifically developed set of Excel macros were used to manage the 
data to calculate wear time, intensities of physical activity and activity during specific 
times of the day. Non-wear time was defined as intervals with at least 20 minutes of 
consecutive zeros, a commonly used non-wear definition for children (Cain et al. 
2013). The total duration of these periods represented the duration of total non-wear 
ƚŝŵĞ͘ǀĂůŝĚĚĂǇǁĂƐĚĞĨŝŶĞĚĂƐшϴŚŽƵƌƐŽĨǁĞĂƌƚŝŵĞŽŶǁĞĞŬĚĂǇƐĂŶĚͬŽƌǁĞĞŬĞŶĚ
days. To be included in the analyses, children were required to have worn the 
ActiGraph on at least one weekend day and three weekdays. Age-specific cut-points 
(Freedson et al. 2005) were used to identify time spent in light (ш1.7-3.9 METS), 
moderate (4.0-5.9 METS) and vigorous (ш ϲ͘Ϭ Dd^Ϳ intensity physical activity. 
Moderate-and-vigorous intensity physical activity was then summed to obtain 
moderate-to-vigorous intensity physical activity. 
To calculate out-of-school hours physical activity, specific periods of the day were 
determined. The ‘before school’ period was classified as 6.00-9.00am, the ‘after 
school’ period was set at 3.30-6.00pm and the ‘evening’ period was classified as 6.00-
9.00pm. A 50% criteria was applied to afterschool periods only. A syntax was then 
used to collapse the data and create average minutes in the out-of-school period. The 
data were then imported into SPSS v.21 for cleaning and STATA SE 12 for analyses.   
5.6 Data analyses 
Questionnaire data 
 
The questionnaire measures were assessed for reliability (internal consistency and 
test-retest reliability) and content validity using SPSS v. 21. Predictive validity was 
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assessed using STATA SE 12. Rasch modelling was also used to provide detailed 
analysis on all aspects of the measures, including the response format, the fit of the 
items, item bias, unidimensionality and the spread of items across the attribute being 
measured.  RUMM 2030 software was used for this process (Andrich et al. 2007). 
 
Reliability 
Reliability was determined according to the stability of the measure over time (test re-
test) and according to internal consistency (degree of interrelatedness among items). 
Intra class correlations (ICC’s) were used to examine similarities between responses 
for continuous variables and interval data. Adequate test-retest reliability was defined 
as ICC ൒ 0.60 (Sim et al. 2000). Kappa tests were used to determine the repeatability 
of categorical variables. The strength of agreement between responses was defined 
as poor or slight (Kappa = 0.00-0.20), fair = (Kappa = 0.21-0.40), moderate (Kappa = 
0.41-0.60), substantial (Kappa = 0.61– 0.80) and almost perfect (Kappa = 0.81-1.0) 
(Landis et al. 1977). The stability of the Kappa statistic depends on the number of 
responses, when there is a low number of responses, the Kappa value may also be low 
(Chinn et al. 1987). Therefore, the percent agreement of responses was also provided, 
which indicates the number of participants categorised within the same response 
category for the initial and follow up test, expressed as a proportion of the whole 
sample. 
Cronbach’s alpha coefficient was used to examine the homogeneity of the multi-item 
scale and the extent to which constituent items are all measuring the same underlying 
construct. Internal consistency was considered to be adequate if the Cronbach’s alpha 
coefficient was above 0.6 (Tabachnick 1996, Sim et al. 2000). Audit-type questions, 
such as qn.10 where participants were asked if they have certain pieces of equipment, 
were excluded from internal reliability testing.  
 
Validity 
Pearson’s correlation (r) was used to calculate the predictive validity of each of the 
potential mediator variables assessed at time 2 compared with children’s 
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accelerometry data (to ensure accelerometry data overlaps with the recall period for 
the survey).  Correlations were calculated using MVPA, as well as out-of-school hours 
physical activity. 
Missing responses were used to provide a measure of the content validity of the scale. 
Items with high numbers of missing responses (above 5) were examined for level of 
difficulty and removed where appropriate. 
 
Rasch analyses  
Rasch analysis was used to assess a variety of scale aspects to detect any potential 
problems with the response format chosen, responses of individuals, individual items, 
item bias by groups (sex), mulitidimensionality and poor targeting for this sample. 
Separate Rasch analyses were conducted to assess the self-efficacy, fear of the 
unknown and parental support measures. Note: the co-participation measure 
contained too few items on which to perform Rasch analyses and the availability / 
accessibility measures represent an index rather than a scale where items are not 
necessarily correlated to each other, ie. they have no latent factor as a basis to their 
grouping (Streiner 2003).  
Initially, internal consistency of the measures were explored through exploratory 
factor analysis and Cronbach’s alpha to explore the unidimensionality of each 
measure. Then a series of analyses was undertaken for each mediator to assess overall 
model fit, threshold ordering, item fit, person fit and differential item functioning. 
The appropriateness of the response scales was then assessed by examining the 
‘threshold’ values for each item (the point between two response categories where 
either response is equally probable). If respondents have difficulty consistently 
discriminating between response options, a disordered threshold results, suggesting 
a misfit of certain items in the measure and response options must be collapsed to 
improve model fit (Andrich 1988, Tennant et al. 2007, Andrich 2011). 
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To assess model fit, item-person interaction and item-trait interaction statistics were 
investigated. Firstly, the item-person statistics were transformed to approximate a z-
score (representing a standardised normal distribution). Secondly, the item-trait 
interaction statistic (reported as a chi square) was investigated to explore the amount 
of invariance across an attribute. A significant Chi-Square indicates that the 
hierarchical ordering of the items varies across the attribute, compromising the 
invariance required.  
The individual person and item fit statistics were then examined. These are reported 
as residuals (sum of individual persons and item deviations) and as a Chi Square 
statistic. The standard deviation of the summary residual statistic should not deviate 
too far from 1 (perfect fit). Individual item residuals should fall within the range of ± 
2.5 (99% CI). High positive fit residuals indicate misfit and high negative fit residuals 
suggest item redundancy. Bonferroni corrections were applied to adjust the Chi 
Square because multiple tests are performed, one for each Chi Square statistic for 
each item. 
 To estimate internal reliability, a Person Separation Index (PSI) was developed using 
estimates on the logit scale for each person. PSI values were interpreted the same way 
as Cronbach’s alpha coefficients, with values above 0.7 considered adequate (Streiner 
D.L 2008). 
Assessment of Differential Item Functioning (DIF) was then applied to identify item 
bias.  An example of DIF is seen when different groups, such as boys and girls with the 
same levels of the underlying characteristic being measured, respond in a different 
way to items. To ascertain uniformity, ANOVA tests were conducted for each item, 
comparing scores across each level of ‘person factor’ and different trait levels (called 
class intervals). Uniform DIF is seen by a significant main effect for the person factor 
and non-uniform DIF is seen by a significant interaction effect (person factor x class 
interval).  
Unidimensionality was assessed by conducting a principal components analysis on the 
residuals to test for significant differences. Using a series of t-tests, if less than 5% of 
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the tests are non-significant, the measure can be deemed unidimensional, i.e. the 
items come together to form a single scale that fits the Rasch model. 
Finally, to confirm that the measures used are appropriately targeted at the 
population being assessed (i.e. children), a Wright item-person map was produced to 
describe if the items were appropriate for the respondents (Tennant et al. 2007, 
Streiner D.L 2008, Andrich 2011). 
 
5.7 Results 
5.7.1  Participants  
 
One-hundred and twenty-six children, aged 10-12 years provided parental consent for 
their involvement in the study; 125 children completed the initial questionnaire (one 
student had moved schools during the testing period), and 119 children completed 
both questionnaire administrations (six children were absent from school on the post-
test day). The majority of children were male (57%) and mean age was 11.2 years (± 
0.4).  
Sixty-one students from one school were fitted with accelerometers and fifty-seven 
provided usable data. Forty-one parents of children aged 10-12 years old were 
approached to participate in the survey, with 32 providing consent. The majority of 
parents were female (97%) and mean age was 40.5 (± 3.5). Table 5.2 presents the 
sample demographics. 
Table 5.3     Participant demographics  
Demographics Frequency 
 n % 
Children (n=119)   
Age   
   10 years 27 22.9 
   11 years  56 47.0 
   12 years 26 30.1 
Sex   
   Male 68 57.0 
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   Female 51 43.0 
   
Parents (n=32)   
Age   
    <30 years 3 0.09 
   30 – 40 years 14 44.0 
   40 – 50 years 15 47.0 
Sex   
   Male 1 0.03 
   Female 31 96.8 
 
 
5.7.2 Psychometric test results 
Table 5.3 presents the psychometric properties of potential mediator items in the 
children’s questionnaire.  
Table 5.4   Psychometric test results – children’s questionnaire 
Mediator Internal 
consistency 
 
;ƌŽŶďĂĐŚ͛ƐɲͿ 
Test-retest 
reliability 
 
(Intra-Class 
Correlation) 
Content 
validity 
(missing 
responses 
out of 
119) 
Criterion (Predictive) 
validity 
 
(Pearson r) 
Overall  
Mins MVPA 
Out-of-
school 
hours 
MVPA 
Intrapersonal      
Self-efficacy (8 items) 0.90 0.60 0 0.30* 0.12 
Fear of the unknown (8 
items) 
 
0.90 0.70 1 0.34* 0.08 
Interpersonal      
Parental support (9 items) 0.87 0.60 0 0.18 0.36 
Co-participation (1 item) na (1 item) 0.78  0 0.15 0.38 
Environmental      
Availability of PA facilities 
in the neighbourhood (11 
items) 
na 0.67 1 0.21 0.38 
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Use of PA facilities in the 
neighbourhood (11 items) 
 
na 0.45 1 0.27* 0.25* 
Availability of PA 
equipment at home (9 
items) 
 
na 0.73 0 0.05 0.14 
Use of PA equipment at 
home 
(9 items) 
 
na 0.59 0 0.13 0.27 
na = not appropriate for testing as these were scores, not scales (DeVellis 2012)͕ΎƉчϬ͘Ϭ5 
Overall, each question showed acceptable reliability with Cronbach’s alpha scores 
ranging from 0.87 to 0.90 and the exploratory factor analysis showing that items were 
measuring the same underlying constructs. The intra-class correlations showed most 
constructs had adequate stability over time although some were less than optimal 
(e.g. use of facilities in the neighbourhood). The reliability of the availability of 
equipment in the home questions was also found to be acceptable, with all (100%) of 
the items showing at least fair agreement as assessed by kappa statistics (see Table 
5.4).  
The predictive validity results showed significant correlations between three 
measures and MVPA (self-efficacy, fear of the unknown and use of facilities in the 
neighbourhood), suggesting that these constructs are associated with or predictive of 
physical activity.   
Table 5.4 presents the psychometric properties of potential mediator items in the 
parent’s questionnaire. 
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Table 5.5  Psychometric test results – parent’s questionnaire 
Mediator Internal 
consistency 
;ƌŽŶďĂĐŚ͛ƐɲͿ 
Test-retest 
(Intra-Class 
Correlation) 
Content validity 
(missing 
responses out of 
58) 
Parent support 
(7 items) 
0.84 0.71 0 
Co-participation (1 item) na 0. 83  0 
Availability of PA facilities in the 
neighbourhood  (11 items) 
na 0.43 0 
Use of PA facilities in the neighbourhood  
(11 items) 
na 0.75 0 
Availability of PA equipment at home (9 
items) 
na 0.57 0 
Use of equipment at home (9 items) na 0.52 0 
na= not appropriate for testing as these were scores, not scales (DeVellis 2012) 
Overall, each question showed acceptable reliability with Cronbach’s alpha scores 
ranging from 0.57 to 0.85 and the factor analysis showing that items were measuring 
the same underlying constructs. The ICC’s showed that the questions had adequate 
stability over time. The reliability of the measure of availability of facilities / equipment 
in the home was also found to be acceptable, with 95% of the items showing at least 
fair agreement as assessed by kappa statistics (see Table 5.5). The content validity was 
shown to be strong as no missing responses to items were reported. 
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Table 5.6  Kappa statistic and percent agreement for test – retest reliability of items 
assessing availability of PA facilities in the local neighbourhood and at home 
 CHILD reported PARENT reported 
Availability of PA facilities in 
local neighbourhood 
Kappa % agreement Kappa % agreement 
Pool 0.54 80 0.30 74 
Sport grounds 0.18 70 1.0 100 
Local park / playground 0.49 96 0.60 86 
Bike track 0.35 82 0.12 76 
Walking Track 0.43 78 0.50 83 
Shared paths 0.54 82 0.70 86 
Gym 0.66 85 0.30 69 
Basketball/Netball courts 0.40 71 0.64 82 
Cricket nets 0.60 80 0.34 69 
Outdoor soccer pitches 0.71 71 0.27 67 
Skate / BMX park 0.69 97 0.67 86 
Overall score 
 
0.57  0.48  
 CHILD reported PARENT reported 
Availability of PA equipment 
at home 
Kappa % agreement Kappa % agreement 
Balls 0.78 95 1.0 100 
Bats / Racquets 0.31 83 0.18 59 
Bikes 0.38 95 0.13 86 
Skateboards or similar 0.70 95 0.35 76 
Things for active play  (kites 
etc) 
0.33 81 0.45 73 
Playstation/Wii active games 0.41 79 0.83 93 
Music for dancing 0.45 90 0.23 65 
Things for outdoor play  0.25 64 0.62 91 
‘Soft’ balls for use 0.52 89 0.37 75 
Overall score 0.56  0.45  
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The Rasch analysis, conducted to improve the reliability of the measures, found that 
three of the four measures analysed in the questionnaire showed a good overall fit to 
the Rasch model. In this type of analyses, the fit statistics are transformed to a z-score, 
representing a standardised normal distribution. If the items and persons ‘fit’ the 
model, the mean would be approximately zero with a standard deviation of 1.   The 
results of the three measures (child reported self-efficacy and parent support and 
parent reported parent support) indicated a non-significant probability value of the 
Chi-Square Item-Trait Interaction statistic, therefore these measures required no 
modification. Further investigation showed that the measures had no disordered 
thresholds (i.e. respondents discriminated between response options well), and 
showed adequate person separation reliability (i.e. there was good discrimination 
amongst respondents with different levels of the attribute: a measure of internal 
consistency of the measure). They also showed no misfitting items (i.e. response 
options were appropriate) and no evidence of differential item functioning (i.e. boys 
and girls responded similarly to all items).  
 
Only one measure (relating to fear of the unknown) required modification as initial 
inspection of the overall model fit statistics for the 12 items indicated some misfit to 
the model (item-trait interaction Chi-Square = 48.92, df = 12, p<0.001). It also revealed 
a mean fit residual for items above the required level, suggesting that there were 
problems with one or more of the measure items. The probability curves and category 
frequencies indicated problems with the item ‘I would go ahead anyway’. After 
rewording the ‘go ahead’ item (from ‘I would go ahead and do the activity’ to ‘I would 
just go ahead and do the physical activity, it would not matter what the activity was’) 
the model fit statistics improved, showing an item-trait interaction chi square of 36.0 
with no disordered thresholds, a PSI of 0.87 and mean fit residual values of 0.004 for 
items and -0.311 for persons. It would therefore be appropriate to include the 
modified version of this item in future questionnaires.  
Overall, potential issues with factors such as the response format used, the individual 
items, individual’s responses, item bias by groups, multidimensionality and targeting 
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the population of interest were overcome. The questionnaire contains measures that 
conform to the model ‘fit’ and therefore satisfy measurement requirements, 
increasing the reliability of questionnaire responses. 
Table 5.6 presents the results of the Rasch analysis, undertaken to evaluate the 
properties of the measures. 
Table 5.7  Rasch analysis results – summary fit statistics for original / final measures    
Measure   Stage Overall model fit 
 
Item fit 
mean (SD) 
Person fit 
mean (SD) 
PSI 
CHILD 
Self-efficacy Final ʖϮс19.03, df=8, p=0.014 0.04 (1.56) -0.27 (1.26) 0.80 
Parental support Final ʖϮ=9.44 , df=9, p=0.0002 0.11 (1.23) 0.32 (1.12) 0.78 
Fear of the 
unknown 
Original ʖϮс48.92, df=12, p=0.000 0.002 (1.97) -0.28 (1.15) 0.84 
Final ʖϮсϯϲ͘Ϭϳ, df=10, p= 0.000 0.004 (1.43) -0.31 (1.31) 0.87 
 
PARENT 
Parental support Final ʖϮ=36.25 , df=14, p=0.0009 0.26 (1.50) 0.13 (1.05) 0.72 
Key:  ʖϮс/ŶƚĞƌ-item chi square, PSI = person separation index, SD = standard deviation, df = degrees of freedom, p= probability, 
CI = confidence interval 
 
5.8 Discussion 
The aims of this chapter were to develop child and parent questionnaires to assess 
potential mediators of children’s physical activity and test the psychometric 
properties of the measures. The results suggest that the questionnaire is a reliable and 
valid measure that both parents and children found acceptable to complete. 
Of the six constructs assessed in the parent’s questionnaire, all showed acceptable 
test-retest reliability (ICC’s ranging from 0.43-0.83). The eight constructs measured in 
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the children’s questionnaire were also acceptable (ICC’s ranging from 0.45-0.78) and 
internal consistency was excellent (Cronbach’s alpha ranging from 0.87-0.90). 
However, the predictive validity of most of the constructs was poor in relation to 
children’s objectively measure moderate-to-vigorous physical activity. 
The self-efficacy measure was found to be reliable and valid among 10-12 year old 
children. The internal consistency of the measure was excellent, with a Cronbach’s 
ĂůƉŚĂƐĐŽƌĞŚŝŐŚĞƌƚŚĂŶƉƌĞǀŝŽƵƐŵĞĂƐƵƌĞƐĚĞǀĞůŽƉĞĚĨŽƌƚŚŝƐĐŽŶƐƚƌƵĐƚ;ɲсϬ͘ϵϬͿ͘Ɛ
shown in the review conducted and published by the candidate, 12 studies have 
previously reported internal consistency of their measures, with results ranging from 
ɲсϬ͘ϲϭ- 0.89 (Brown et al. 2009). The temporal stability of the measure, as reported 
by test-retest results, was good (ICC = 0.60), similar to previous measures of this 
construct which reported ICC’s between 0.58 – 0.82). The predictive validity of the 
measure was good when correlated with overall minutes of physical activity which is 
consistent with evidence in correlate studies showing positive associations between 
self-efficacy and children’s physical activity in the literature (Sallis et al. 2000, Van der 
Horst et al. 2007, Sterdt et al. 2014). Rasch analyses conducted on the children’s 
measure showed a good model fit, satisfying measurement requirements and 
reinforcing its use in examining self-efficacy. 
The newly developed ‘fear of the unknown’ measure was also found to be reliable 
;ɲсϬ͘ϵϬĂŶĚƌсϬ͘ϳϬͿ͘dŚĞĐŚŝůĚĨŽĐƵƐŐƌŽƵƉƐ;ŚĂƉƚĞƌϯͿŝŶĨŽƌŵĞĚƚŚĞŝƚĞŵƐĞŶƚĞƌĞĚ
in this measure and this may have aided the reliability of the measure. The 
performance of the measure in relation to validity was similar to the self-efficacy 
measure, where content validity was very good however predictive validity results 
were poor, indicating that the children’s perceptions were not associated with their 
physical activity. The Rasch analyses informed modifications required to items within 
the measure that did not conform to the model fit, resulting in a measure that is more 
reliable for use with children. 
The measure of parent support for physical activity was found to be valid and reliable, 
however it was difficult to compare this to previous studies because of differences in 
groups targeted; for example, Trost et al (2003) examined parent support in 14 year 
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old children who may have different needs for parent support than 10 year old 
children. Also, several studies examined the construct in girls only (Saunders et al. 
1997, Dowda et al. 2007). Previous studies also often used different terminology to 
describe the construct, examining parental influences (Trost et al. 2003), social 
influences (Stevens et al. 1999) or family support (Dowda et al. 2007) using similar 
items to the parent support measure.  
The co-participation measure consisted of only one item and as internal consistency 
refers to the degree to which items that make up a measure are all measuring the 
same underlying attribute, this cannot be calculated for this one item (DeVellis 2012). 
However, test-retest results showed excellent ICC’s, highlighting the temporal stability 
of the measure. The majority of previous studies examining this construct in relation 
to children’s physical activity have not reported the psychometric properties of this 
measure, mainly because the construct was included in their overall social support 
measure and no individual item results were reported.  
The measures developed for use and availability of physical activity facilities in the 
neighbourhood and at home were found to have adequate validity and reliability. The 
reliability was found to be acceptable, with 95% of the items showing at least fair 
agreement as assessed by kappa statistics. The test-retest results indicated responses 
had good stability over time, although the results were weaker than the previous 
studies located which reported ICC’s over 0.80 (Sallis et al. 1997, Timperio et al. 2008a) 
However, the Sallis study was conducted in college- aged adolescents who would have 
different cognitive capabilities than younger children, affecting their recall of facilities 
in their neighbourhood (Fuchs 2009). The predictive validity of the use of equipment 
measure in the children’s questionnaire was good for both overall physical activity and 
out-of-school hours, indicating an association between physical activity and use of 
equipment in the neighbourhood. 
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5.9 Strengths and Limitations 
Strengths and limitations of this study should be acknowledged. Limitations include 
the small parent sample size obtained and the lack of power to examine the 
psychometrics in sub-groups such as between sexes or levels of physical activity 
intensity. Strengths of the study include a thorough investigation of previous related 
studies and their psychometric properties to inform whether new measures are 
needed for development. Also, the initial analysis of the suitability of the measures for 
10-12 year old children was important as it informed modifications required to 
improve reliability. This was further improved by pilot-testing measures in children 
and parents to ensure suitability of language and response options. A thorough 
examination of the psychometric performance of the measures using Rasch modelling 
also increased the reliability of responses as it allowed exploration of the measures in 
terms of response format, individual items, individual’s responses, item bias by groups 
and multidimensionality. 
5.10 Conclusion 
 
The results of this study provide support for the use of these measures to assess 
physical activity mediators. The study has shown the importance of developing and 
using scales that possess sound psychometric properties. Without sound analyses of 
scale properties, it is unclear whether the results of interventions using these scales 
actually reflect poor measurement of constructs, poor translation of constructs into 
practical strategies or a lack of association between hypothesised mediators and 
physical activity. Future studies should perform psychometric testing to determine the 
performance of these measures in describing mechanisms of change in children’s 
physical activity.   
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Chapter 6 
Development and implementation of a pilot family-based intervention 
– Kids Physical Activity with Parental Support (KAPS) 
_______________________________________________________________________ 
6.1 Introduction 
Children’s participation in physical activity has been shown to be associated with 
many physical and psychosocial benefits, such as development of peak bone mass, 
cognitive function and healthier cardiovascular profiles (Janssen et al. 2003, Hills et 
al. 2007, Janz et al. 2010). Despite this, many children are not meeting the national 
physical activity recommendations for health and physical activity levels typically 
decline throughout childhood and into adolescence (Spinks et al. 2007, Australian 
Bureau of Statistics 2013). Given this evidence, the development of interventions to 
promote children’s physical activity has become a priority (Baranowski 2006).  
While a number of interventions promoting children’s physical activity have been 
published, most have achieved modest changes in behaviour and few have resulted in 
long-term maintenance of behaviour change (Salmon et al. 2007, Metcalf et al. 2013, 
Lai et al. 2014). It has been suggested that this may be due to interventions not 
targeting the appropriate mechanisms of behaviour change (Baranowski et al. 1998). 
Mediators of change in children’s physical activity should therefore be more clearly 
targeted and tested by interventions. A literature review conducted by the candidate 
(see Chapter 2) identified 26 studies that targeted children’s physical activity, and only 
four conducted mediating analysis to examine mediating pathways. The development 
of an intervention that targets potential mediators and examines changes in these 
mediators is therefore warranted (Lewis et al. 2002, Lubans et al. 2008). 
Schools have traditionally been a principle setting for promoting children’s physical 
activity. However, a large proportion of children’s physical activity occurs outside of 
school hours (Atkin et al. 2008, Olds et al. 2009). Children spend the majority of their 
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out-of-school hours in the family setting, making it an important focus for intervention 
(Tudor-Locke et al. 2011). Family-based approaches for promoting children’s physical 
activity are currently underutilised, despite their potential to counteract the decline 
in children’s physical activity participation (O'Connor et al. 2009, Thompson et al. 
2009, Brustad 2010). Despite limited research in the family context, there are 
indications that this approach may be effective in promoting children’s physical 
activity. A narrative review published by Salmon et al (2007) argues that further 
studies testing effective strategies for engaging families and increasing child and 
adolescent physical activity are required.  
Overall, evidence from the literature (Lewis et al. 2002, Baranowski et al. 2004, Lubans 
et al. 2008) and Chapters 2, 3 and 4 of this thesis, highlight the need for more studies 
to be undertaken that target physical activity mediators. Therefore, this chapter 
describes the systematic development of a pilot intervention, Kids Physical Activity 
with Parental Support (KAPS), which examined the effectiveness and feasibility of 
targeting physical activity mediators in a family-based pilot intervention.  
6.2 Aims 
The aims of this chapter were to describe: 
x The development of the KAPS intervention materials; 
x The measures used to evaluate the intervention and potential mediating 
pathways; and 
x The implementation of the KAPS intervention  
 
6.3 Study Design 
The KAPS intervention was a three month family-based pilot intervention, designed as 
a randomised wait-list controlled trial (RCT) targeting physical activity mediators 
outside school. Three months was chosen as the duration of the intervention as this 
was a small pilot study to examine effectiveness and feasibility and therefore this 
length of time was deemed appropriate. This duration is commonly used in pilot 
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interventions (Beech et al. 2003, Story et al. 2003). KAPS targeted children aged 10 – 
12 years of age and focused on out-of-school hours physical activity. This age group 
was chosen for two reasons. Firstly, large declines in physical activity levels have been 
shown to occur in the transition from primary to secondary school and it is therefore 
important to intervene prior to this decline (Malina 1996, Telama et al. 2005).  
Secondly, child autonomy increases at this age, making it an opportune time to directly 
influence behaviour and work alongside parents to inform and support them. 
 
6.4  Sample Size 
Sample size calculations for the mediation analyses were based on a simulation study 
by Fritz and Mackinnon (2007). To detect a moderate mediated effect size 
(standardised regression coefficients a and b of ~ 0.39) (Cohen 1988) with 0.8 power, 
using a significance level of 0.05, with a two-tailed test, and percentile bootstrap 
methods, 71 participants are required. As such, 100 families (50 control, 50 
intervention) were sought in order to detect a moderate mediation effect.     
 
6.5  Ethical approval  
The KAPS intervention was approved by the Deakin University Human Ethics Advisory 
Group - Health (HEAG-H 49-2010) and the Victorian Department of Education and 
Early Childhood Development (2010_000574). 
 
6.6  Recruitment 
Parents of children aged 10-12 years who had concerns regarding their child’s physical 
activity levels were recruited if they lived in the City of Boroondara. The City of 
Boroondara was selected for several reasons, including proximity to the University, its 
ůĂƌŐĞƉŽƉƵůĂƚŝŽŶ;ш 165,000 residents), and good access to a range of ovals, parks, bike 
paths and three major YMCA complexes. The city is classified in the highest quintile of 
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socioeconomic advantage in Melbourne on the Australian Socio-economic Index for 
Areas (SEIFA) (Australian Bureau of Statistics 2003). 
The recruitment area was subsequently expanded to include primary schools within 
the City of Whitehorse. This city is located geographically adjacent to the City of 
Boroondara and also has a range of parks and facilities to be physically active in.  
Meetings with representatives from the Boroondara and Whitehorse councils were 
organised, where the KAPS program was outlined and requests to advertise in council 
newsletters were made. The Officers from both councils were interested and provided 
facility maps and population data, however, no further assistance was offered. 
Meetings were also held with YMCA representatives. The regional Health and 
Wellness Support specialist and the Deakin YMCA director were supportive and 
offered to promote the program and provided 15 passes to all participating families. 
After a long process of negotiation with YMCA centre co-ordinators, compulsory 
‘induction’ sessions, restricted times to use passes and database usage for future 
membership drives were introduced to align with YMCA policy.  
This study recruited parents who were concerned about their child’s physical activity. 
This was because parents who are concerned about their child’s physical activity tend 
to have less active children and they tend to have a family or home environment that 
is less supportive of their child’s physical activity compared to other parents (Jackson 
et al. 2008, Hinkley et al. 2012). 
A variety of recruitment strategies were used and are summarised in Table 6.1 and 
the recruitment material is found in Appendix 7.4. A  CONSORT study flow diagram 
outlining recruitment and randomisation of KAPS participants can be found in Figure 
6.2.  
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Table 6.1  Recruitment strategies  
 
Stage Method Result 
1. Initial 
recruitment 
- Flyers distributed to 25 schools and  
  made available at school offices 
 
10 schools agreed to 
advertise the program 
18 families recruited 
 - Poster-sized posters placed in shops and  
  council libraries 
 
2 families recruited 
2. Expansion  
 
- Presentations at school assemblies 4 presentations made, 2 
families recruited 
 - Flyers and posters distributed to 4  
  YMCA centres 
4 families recruited 
 - Paid advertisements in local newspapers 13 families recruited 
 - Stall at local shopping centre (posters, flyers,  
  equipment, give-aways) 
 
2 families recruited 
3. Final - snowballing technique: participants already 
recruited were asked to assist in further 
recruitment (by advertising or asking friends) 
6 families recruited 
  
Overall, a total of 74 families contacted the candidate to participate in the study. 
However, 11 families decided not to proceed for the following reasons: their child was 
“too sedentary” and they perceived significant difficulties trying to change their 
behaviour (n=4); concern over the level of their involvement as parents (n=3); concern 
that they did not have the skills to assist their child to be more active (n=2) and lack of 
time (n=2). 
 A total of 63 families fulfilled the inclusion criteria and decided to participate. 
Appointments were made with these families to complete consent procedures and 
baseline assessment. Prior to this appointment, four families decided not to continue.  
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Of these four families, two were relocating outside the study area, one was going on 
holidays and one withdrew as their child had received a severe wrist fracture. 
Therefore, the final number of families remaining after six weeks of intensive 
recruitment was 59 families.  
 
6.7  Participants 
Table 6.2 outlines the sample demographics. Approximately half the child participants 
consisted of girls (54%) and the mean age of all children was 11.1 years. Nearly all 
adult respondents were female (93%) and the mean age of all parents was 37.3 years.  
The majority of adult respondents were employed in part-time work (53%) and had 
obtained a university degree (71%). 
Table 6.2   Sample Demographics 
 Control Intervention Overall 
Child characteristics (n= 59)    
Sex (%)    
    Male 58.3 37.1 45.8 
    Female 41.7 62.9 54.2 
Age (%)    
    10 years 34.8 48.6 43.1 
    11 years 47.8 37.1 41.4 
    12 years 17.4 14.3 15.5 
Parent characteristics (n=59) 
 
   
Sex (%)    
   Male 4.5 7.3 6.7 
   Female 96.4 92.4 93.2 
Age (%)    
   < 30 years 9.2 7.4 6.8 
   30-40 years 87.8 86.9 87 
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   > 40 years 4.2 5.6 4.7 
Relation to child (%)    
   Mother / Female carer 95.8 91.2 93.7 
   Father / Male carer 4.2 8.8 6.6 
Place born (%)    
   Australia 66.7 64.7 65.5 
   Other 33.2 31 32.4 
Employment status (%)    
   Full time paid 25 39.4 33.3 
   Part time paid 62.5 45.5 52.6 
   Home 8.3 12.1 10.5 
   Other 4.2 3 3.6 
Highest level of schooling (%)    
   < Yr. 12 4 3 3.4 
   High School / Tech. 17 32 26 
   University 79 68 71 
 
Once recruitment was complete, a computer generated program was used to 
randomise the 59 recruited families using random number generation. Twenty-seven 
families were randomised into a wait-list control group and 32 into the intervention 
group. As described in Table 6.3, telephone calls were made to the families requesting 
a time for an initial visit by the candidate. Home visits were then conducted and all 
baseline measures (accelerometry and questionnaires as described in Chapter 4) and 
instructions provided. Families were asked to nominate a time one week later when a 
return visit could be made to collect the accelerometers and questionnaires. At this 
stage, no families were told of their randomisation into wait-list control or 
intervention groups. Consent forms and plain language statements to be completed 
by parents were also provided, to be collected at the next meeting (Appendix 7.1). 
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Figure 6.1 Flow of study design showing attrition during enrolment, allocation, 
 follow up and analysis. 
 
  
Assessed for eligibility (n= 74) 
Excluded  (n= 11 ) 
Declined to participate: 
- too difficult (n= 4 ) 
Analysed  (n= 32) 
Lost to follow-up (n= 0 ) 
Allocated to intervention 
 (n= 32) 
Lost to follow-up (n =0) 
Allocated to Wait-list Control  
(n=27) 
Analysed  (n=27) 
Allocation 
Analysis 
Follow
-U
p 
Randomised (n= 59) 
Enrolm
ent 
130 
 
 
 
6.8  Theoretical framework 
The most effective interventions are based on sound theoretical principles (Motl 
2007) and evidence suggests that the use of multiple theories can lead to even larger 
effects (Glanz et al. 2002). The use of the Ecological Model (EM) provided a 
comprehensive framework for intervention development as it proposes complex 
interactions between individual, social, physical and policy environmental factors 
(Sallis et al. 1997). The intervention was designed to target mediators within each of 
the ecological levels.  
Social Cognitive Theory (SCT) (Bandura 1998) and Behavioural Choice Theory (BCT)  
(Vuchinich et al. 1996) were used to identify specific mediators and develop 
intervention strategies. These theories are described in detail in Chapters 2 and 3.  
 
6.9 Mediators targeted 
The mediators to be targeted in the KAPS intervention were identified through a 
thorough two-stage process. Firstly, a search of the literature was comprehensively 
reviewed to identify mediators that have been shown to be related to children’s 
physical activity in order to target these in the intervention. However, no studies were 
found that examined mediators of change in children’s physical activity. It was 
therefore necessary to expand the literature search for potential mediators that have 
been shown to be related to children’s physical activity. This review identified 18 
potential mediators of which 13 were at the cognitive/psychological level of influence, 
five at the social level and none at the physical environmental level (see Chapter 2).  
Secondly, as described in Chapter 3, a qualitative study involving eight focus groups 
with children (n = 143) and interviews with parents (n=12) were conducted. The focus 
groups supported nine previously identified potential mediators of children’s physical 
activity and revealed one new potential mediator which was found to be applicable to 
participants in this study. The majority of potential mediators perceived to be 
influential at the individual level with two mediators reported at the social level and 
none at the physical environmental level.  
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From this two-stage process, a list of potential mediators was created. Eight mediators 
were selected for inclusion in the KAPS intervention: 
x Parental support 
x Co-participation 
x Fear of the unknown 
x Self-efficacy 
x Use of physical activity equipment at home 
x Availability of PA equipment at home 
x Use of physical activity facilities in the local neighbourhood 
x Availability of PA facilities in the local neighbourhood 
These potential mediators are found within Social Cognitive Theory and Behavioural 
Choice Theory (except for the newly identified ‘fear of the unknown’) and positioned 
within an Ecological framework. As outlined in Chapters 2 and 3, these theories and 
frameworks consider not only cognitive/intrapersonal factors to be important 
determinants of behaviour, but also include a focus on the social, physical and policy 
environments as influences on health behaviour (Sallis et al. 1997). Strategies 
targeting each potential mediator were selected through the literature related to 
these theories. For example, self-efficacy was targeted by encouraging participation 
in physical activity under challenging circumstances, described in the theoretical 
framework study by Bandura et al, 1998. 
A full description of how these potential mediators were operationalised for this 
current study are outlined in Tables 6.3 and 6.4, which provide an overview of how 
elements of the ecological model, social cognitive theory and behavioural choice 
theory were used in the development of the KAPS intervention.  
 
6.10 Intervention materials 
Based on the aforementioned review of the literature (Chapter 2) and the qualitative 
study exploring the feasibility of strategies targeting mediators of children’s physical 
activity (Chapter 3) involving focus groups with children and interviews with parents 
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and teachers, a menu of intervention materials were developed. Tables 6.1 and 6.2 
outline the potential mediator targeted, the intervention strategy addressing that 
mediator and the related intervention materials. The intervention materials included: 
x Parent newsletters 
x Child newsletters 
x Physical activity equipment 
x A set of activity cards (for families) 
x A child activity planner 
x A family activity planner 
x A ‘KAPS’ DVD 
x A neighbourhood booklet 
x Free limited access to YMCA centres 
 
Copies of all materials are found in Appendix 7.2. 
6.10.1 Newsletters 
As the KAPS intervention targeted the family setting, it was important to use a strategy 
that allowed direct communication with families (parents and children). Newsletters 
have been used in many youth interventions such as the Girls Health Enrichment 
Multisite studies (GEMS) (Sherwood et al. 2004), Active Winners (Pate et al. 2003), 
The Nutrition and Enjoyable Activity for Teen Girls (NEAT) study (Dewar et al. 2013) 
and a family physical activity planning intervention conducted by Rhodes et al (2010) 
where the newsletters were used to provide educational material as well as problem 
solving suggestions. A study by Pearson et al (2010) that evaluated the feasibility and 
effectiveness of a family-based intervention to increase fruit and vegetable (FV) 
consumption among adolescents reported that the majority of parents (82%) found 
newsletters useful and liked the idea of separate newsletters for parents and 
adolescents (Pearson et al. 2010). Similarly, a qualitative child obesity prevention 
study conducted by Kipping et al  (2012) found that parents supported the use of 
newsletters as a way to communicate to them about their child’s activity (Kipping et 
al. 2012). 
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Separate newsletters were developed for participating children and parents to allow 
tailoring of content to each audience. Ten newsletters were developed (five for 
children, five for parents), which were mailed to families fortnightly. Parent 
newsletters provided information on topics such as the current national 
recommendations for child physical activity levels. They also provided problem solving 
scenarios and advice on ways to support their child’s physical activity. Each newsletter 
focused on one or two of the potential mediators targeted. The child newsletters were 
also focused on the potential mediators targeted; however, they also included 
suggestions for activities, fun games and ways to use the resources provided. The 
newsletters used in the current study were developed by the candidate (Appendix 7.3) 
and used different formats, graphics and writing styles for children and parents.  
 
6.10.2 Equipment 
The provision of equipment to families as an intervention strategy has not been 
reported in the literature, however providing equipment to schools has been used in 
several interventions such as the study by Engelen (2013) which supplied ‘loose’ 
equipment to the school playground, reporting significant changes in total physical 
activity and MVPA among children in the intervention group.  
The KAPS equipment bag contained a plastic cricket bat, 6 dome cones, 1 aeroflyer, 1 
skipping rope, 1 pateka foot shuttle, 2 play balls, 1 reaction ball, 1 grip ball, 4 bean 
bags, 2 sticks of thick chalk and 1 hula hoop (see Appendix 6.1 for picture). The cost of 
each bag and equipment was AUS $30.The equipment bag was chosen to reflect 
activities that could be used by one person or a small group, were suitable for both 
indoor and outdoor activities and did not require a high degree of sport-specific skill 
to use. Each piece of equipment could be used in a variety of ways which were 
described in the KAPS activity cards and DVD (see below) to encourage their use. 
Certain pieces of equipment, such as the foot pateka and grip ball, were chosen as 
they were considered ‘novel’ in an attempt to encourage children to try new things, 
thereby targeting the fear of unknown mediator. Other mediators targeted through 
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this strategy were availability of physical activity equipment at home, use of 
equipment at home, co-participation and self-efficacy.  
 
6.10.3 Activity cards 
The use of activity cards was a novel strategy that has not been reported in the 
physical activity intervention literature. The cards were designed to: 
1. Provide ideas for how to use equipment provided (games, activities etc.); 
2. Provide ideas for other activities not involving the equipment provided; 
3. Target the mediator ‘co-participation’ as the activities could be undertaken at  
    home with parents if required; 
4. Target the mediators ‘fear of the unknown’ and ‘self-efficacy’ by encouraging  
    children to try new activities and gain confidence by doing activities in different  
    circumstances (for example, inside / outside). 
 
A variety of options were included to encourage participation, for example, activities 
that required little or no equipment or little or no space were included, as were 
activities that could be done individually, in pairs or in small groups. A sample of the 
activity cards is provided in Appendix 7.2. 
 
6.10.4 Planners 
Child and family planners were also developed for the KAPS intervention planners. 
These have been used in several physical activity interventions, such as that conducted 
by Rhodes et al (2010) where planners were used to foster implementation intentions. 
Planners were used in the KAPS intervention to target self-efficacy, co-participation 
and parental support. 
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Child activity planner 
The child planner consisted of a ‘pad’ of activity planner sheets (see Appendix 7.2). 
Instructions for using the planner were provided in the newsletter. Each issue 
promoted a way of using the planner to address a specific mediator. For example, 
Issue 2 was focused on fear of the unknown and encouraged the child to use their 
planner to plan ‘new’ activities to participate in. Children were initially encouraged to 
plan at least one activity a day then try for two or three activities per day as the 
intervention progressed. KAPS stickers were provided as a reward.  Parents provided 
the stickers if the child completed the planner and participated in the planned 
activities for the entire week. Alternatively, active physical rewards such as parents 
offering to take the child out to play football were suggested. 
 
Family activity planner 
The family planner was an A4-sized magnetic whiteboard which could be placed on 
the family refrigerator (if suitable) (see Appendix 7.2), a place in the family home that 
is visible for most and where the planner could act as a reminder and motivator. The 
planner was colourful and families were asked to record the details of their planned 
activities; such as where they would do it, when they would do it, the time, which 
members of the family would participate, and any reminders to help get ready (for 
example, pump up bike tyres for a family bike ride). A magnetic whiteboard pen was 
also included to make it easy for families to use the planner. The family planner was 
designed to target parental support and co-participation by encouraging families to 
communicate with each other and plan activities together. 
 
6.10.5 DVD 
The KAPS DVD was developed and filmed by the candidate to target the mediator ‘fear 
of the unknown’. Findings from the feasibility study (Chapter 3) suggested that 
children would like to see or hear about a new activity before they tried it. As such, a 
DVD was developed featuring children of similar ages to the participants 
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demonstrating the activities shown on the activity cards with the equipment provided. 
The DVD was short (15 minutes in length) and families were encouraged to watch it 
together, so that parents could use it to motivate children, to assist planning to do 
activities together and allow parents to understand the activity. An example of an 
activity presented in the DVD was the use of the hula hoop provided in the equipment 
kit, where children demonstrated different ways to use it.  
 
6.10.6 Neighbourhood Booklet 
A neighbourhood booklet (see appendix 7.2) was developed to target the mediators 
‘availability to physical activity facilities’ and ‘fear of the unknown’. The feasibility 
study in Chapter 3 indicated that parents and children often were unaware of physical 
activity facilities in their area or were hesitant to go somewhere in the neighbourhood 
to be active due to a lack of knowledge of how to access the facilities. This type of 
resource has been used and shown to be effective previously. For example, a similar 
resource was used in the family physical activity planning study by Rhodes (2010), 
where participants received an active living recreation guide from their local 
recreation centre. A study by Davison (2011) also included a community resource 
guide linking families with local resources for PA, reporting in the process evaluation 
results that one-third of participants used the resource to help their child to be active. 
 
The KAPS neighbourhood booklet contained maps with walking and bike paths, facility 
information (e.g. community sporting team contacts), dog ‘off lead’ parks and other 
recreational activity places. Two different booklets were produced, one for each local 
area. The Recreation managers at the City of Boroondara and Whitehorse provided 
some of the resources (maps) included in the booklet. The newsletters promoted the 
neighbourhood booklet and prompted family discussion about places to visit and use 
for physical activity. Families were also encouraged to use the family planner to set 
aside time to visit a new place or a place that they were unsure about visiting.  
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6.10.7 YMCA passes 
The YMCA organisation was contacted to request a pass be made available to KAPS 
participants allowing free access to YMCA facilities within the City of Boroondara. This 
strategy was developed to target access to places in the neighbourhood. The YMCA 
offered all participants free vouchers to any YMCA in the City of Boroondara (4 
centres). As the City of Whitehorse did not have a YMCA within its boundaries, 
participants from this area were invited to use the Boroondara facilities, some of 
which were within a 5 minute drive. The vouchers were produced in conjunction with 
the YMCA, offering each family fifteen family visits.  The newsletters contained 
information about the passes and information about YMCA centres and provided 
suggestions on how families could utilise the vouchers, once again using their planners 
to record their planned visits. 
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Table 6.3 Outline of CHILD intervention strategies and materials 
Potential mediator Theory                         Intervention strategies Related intervention materials 
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   participation in new activities 
я 
я 
я 
я 
я 
я 
я 
я 
 
я 
 
я 
я 
я 
 
я 
я 
я 
Self-efficacy 
 
SOCIAL 
SCT 
 
- Identify and challenge barriers to participation 
- Encourage participation of PA under differing circumstances 
я 
я 
я 
я 
      
 
 
 
Parental support SCT 
 
- Prompt / suggest ways to ask parents for support  
  to be physically active 
я я  
 
 
 
 
 
я я я я 
Co-participation SCT - Prompt / suggest ways to ask parents to participate  
   in PA with child 
я я я я  я  я я 
 
PHYSICAL 
Availability of PA 
at home 
 
SCT 
 
- Provide equipment to use at home 
- Suggest ways to make PA equipment more  
   accessible at home 
 
 
я 
 
 
я 
 
 
я 
 
я 
я 
 
я 
 
 
я 
 
 
я 
 
  
 
 
139 
 
 
 
   
Pa
re
nt
 
ne
w
sl
et
te
r 
Ch
ild
 n
ew
sl
et
te
r 
Eq
ui
pm
en
t 
Ac
tiv
ity
 c
ar
ds
 
Ch
ild
 p
la
nn
er
 
Fa
m
ily
 p
la
nn
er
 
KA
PS
 D
VD
 
Lo
ca
l A
re
a 
bo
ok
le
t 
YM
CA
 v
ou
ch
er
 
Use of  PA at 
home 
SCT, 
BCT 
- Provide activities and instructional tips for  
   participation in PA at home 
 
- Suggest a variety of ways to be active at home 
- Encourage choice of being active over being  
  sedentary at home 
я 
я 
я 
 
я 
 
я 
 
я 
 
я 
  
я 
  
Availability of 
PA facilities in 
neighbourhood 
SCT - Increase awareness of PA facilities in the local area я 
 
 
 
     
 
я 
 
я 
 
Use of PA 
facilities in 
neighbourhood 
SCT, 
BCT 
- Encourage planning to be active in local area 
- suggest a variety of activities to do actively in the  
  neighbourhood  
 
- Identify possible barriers and enablers to being  
   active in the local area 
я 
я 
я 
я 
 
я 
 
я 
  
я 
 
я 
 
 
я 
я 
я 
я 
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Table 6.4  Outline of PARENT intervention strategies and materials 
Potential mediator Theory                         Intervention strategies Related intervention materials 
      
      INDIVIDUAL 
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Fear of the 
unknown 
 
 
- 
- Allow time for child familiarisation with physical activities 
 - Encourage child to try new activities 
- Praise / reward child trying new activities 
я 
я 
я 
 
 
я 
я 
 
 
я 
 я 
я 
я 
 
 
я  
 
Self-efficacy SCT - Encourage child to participate in PA in a variety of  
  conditions 
- Encourage child to choose to be active when not  
   normally 
я 
 
я 
 
 
 
  я 
 
я 
я 
 
я 
я 
 
я 
  
 
я 
я 
 
я 
SOCIAL 
Parental support 
SCT - Provide transport to places to be active 
- Encourage support of child’s PA (reward, praise) 
- Encourage providing opportunities for being 
  active 
я 
я 
я 
 
 
 
 
 
 
я я 
я 
я 
 
 
я 
 
я 
я 
 
я 
 
Co-participation 
 
SCT 
- Identify importance of co-participation in PA with child 
- Encourage planning for PA with child 
я 
я 
 
я 
 
 
 
 
 
я 
я 
я 
 
я 
я 
я 
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PHYSICAL 
Availability of PA 
at home 
 
SCT 
- Increase awareness of making PA equipment accessible  
- Provide ideas for making PA equipment accessible - home 
- Identification of barriers / enablers  
я 
я 
я 
я я 
я 
я 
я 
  я я я 
Use of PA at home SCT, BCT - Increase opportunities for child to be active at home 
- Provide a variety of ways for child to be active at home 
- Encourage planning for PA at home 
 
я 
 
я 
 
я 
 
я 
 
я 
  
я 
  
Availability of PA 
facilities in 
neighbourhood 
SCT - Increase awareness of PA facilities in the local area 
- Identification of barriers / enablers 
 
я 
 
я 
     
 
 
я 
 
я 
Use of PA facilities 
in neighbourhood 
SCT, BCT - Encourage planning to be active in the local area 
- Provide a variety of opportunities for child to be active in 
   local area 
 
я 
 
я 
   
я 
 
я 
 
 
 
я 
 
я 
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6.11  Pre-testing of the materials 
To explore whether the materials developed were acceptable for both parents and 
children, materials were pre-tested with three parents and six children. A consent form 
and plain language statement were provided to a convenience sample of parents (n=3) 
and children (n=6) who were recruited from the local primary school. The signed form 
was sent back to the candidate prior to the initial meeting where participants were given 
a copy of all materials and were asked to answer specific questions about each strategy, 
for example, in relation to the activity cards, were the instructions clear and could they 
go and use this card without any further instructions. All materials were found to be 
acceptable, with only minor changes required to the format of the activity cards. 
Children stated that there were too many instructions and requested simpler, lists in dot-
point form. 
 
6.12  Intervention delivery 
Table 6.4 presents the intervention timeline. 
Families were visited in their homes in week one of the intervention and were provided 
with further detail of the KAPS program and intervention materials for week 1. Parents 
were asked to confirm whether they would prefer phone or email contact and to 
provide their best contact details, as they would be contacted fortnightly to discuss the 
upcoming week’s content, answer queries, offer suggestions to overcome barriers, and 
collect process evaluation data. The use of phone and mail delivery of messages during 
interventions has shown to be effective in enhancing physical activity. A study by 
Marcus et al (2007) reported that both telephone and print strategies used in their 
intervention enhanced the adoption of physical activity among adults. Similar results 
were seen in a study by Ball et al (2005) of print and telephone mediated interventions 
for promoting physical activity which reported that the interventions showed potential 
for promoting initial increases in physical activity among adult’s. 
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Over the next 12 weeks, intervention families received ongoing materials and support. 
The materials were sent via the post, except for the equipment bags, which were hand 
delivered to families at a convenient time. Each package included an introductory letter 
(see Appendix 7.5) which outlined the specific week of the intervention, included a 
motivational comment, listed the contents of the package and provided extra 
instructions where required. The specific child and parent newsletter was also provided. 
In week 12, all families were contacted to organise follow up visits.  
Control families were informed that their materials were available and would be 
provided soon. Follow up measures were provided in week 13 and participants given one 
week to complete. The last family visits were made in week 14, where follow-up data 
were collected and control group families received the entire KAPS package.  
Table 6.4     Intervention outline  
Week Focus Intervention 
1 Physical activity Face to face meeting and Intervention package (1) 
(equipment, newsletters, planners, activity cards) 
2  Phone call (or email) 
3 Use of PA facilities at home and 
in neighbourhood 
Intervention package (2) 
(newsletters, neighbourhood booklet, YMCA pass) 
4  Phone call (or email) 
5 Availability of facilities at home 
and in neighbourhood 
Intervention package (3) 
(newsletters, DVD) 
6  Phone call (or email) 
7 Fear of unknown and self-
efficacy 
Intervention package (4) 
(newsletters) 
8  Phone call (or email) 
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9 Parental support and co-
participation 
Intervention package (5) 
(newsletters, stickers) 
10  Phone call (or email) 
11 All mediators Intervention package (6) 
12  Phone call to arrange visit and for process 
evaluation 
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6.13 Measures 
6.13.1 Outcome measures 
The primary outcome measures for the KAPS intervention was children’s MVPA 
outside–of-school-hours on weekdays and weekend days, measured by 
accelerometry. This was objectively assessed using the uniaxial function in the 
ActiGraph Model GT 3M accelerometers (ActiGraph, LLC, Pensacola, Florida, USA).  
 
Children wore the accelerometer for seven days at baseline and also at follow-up on 
a belt positioned over the right hip (above the iliac crest) (Janz et al. 1995, Trost et al. 
2000). Children were instructed to wear it during waking hours and to remove it when 
participating in water-based activities. Each child was fitted with the accelerometer at 
the first family visit to ensure a snug fit was obtained and to demonstrate the correct 
position on the hip. A smiley-face sticker was attached to the front of the monitor to 
assist children to ensure the monitor was positioned upright. Families were also 
provided with written instructions and a log diary to fill in times when the child was 
not wearing the monitor (see Appendix 7.5). Prior to each fitting (at baseline and 
follow-up) monitors were initialised to commence recording at 9am on the day 
following fitting. Once the accelerometers were returned, data were downloaded via 
a USB2.0 direct cable connection, using ActiLife Lifestyle Monitoring system Version 
6.4.3.  
 
6.13.2 Mediator measures 
The targeted individual, social and environmental mediators of children’s physical 
activity were assessed by parent and child self-report questionnaires, which were 
completed in their own homes. The development and psychometric properties of 
these items are outlined in Chapter 5 and the questionnaires are included in Appendix 
7.6. 
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6.13.3  Process Evaluation 
Process evaluation questions were included in the post-intervention parent and child 
questionnaires to assess adoption, implementation and maintenance of the various 
aspects of the program. A complete description and evaluation of the process 
evaluation data is provided in Chapter 8. 
 
6.14 Data Management 
Surveys 
Data from baseline and post-intervention questionnaires (including process 
evaluation) were entered into an Excel spread sheet, which was then imported into 
SPSS statistical software (version 20). Cleaning of the dataset was performed by 
checking for data entry errors, unlikely values (outliers) or missing data. Where 
necessary, amendments were made to the dataset. Variable names and values were 
recorded in a codebook.   
 
Accelerometers   
Actigraph data were downloaded using the ActiLife Lifestyle Monitoring System, 
Version 3.1.3. A specifically developed set of Excel macros were used to manage the 
data to calculate wear time, intensities of physical activity and activity during specific 
times of the day. Non-wear time was defined as intervals with at least 20 minutes of 
consecutive zeros, a commonly used non-wear definition for children (Cain et al. 
2013). The total duration of these periods represented the duration of total non-wear 
ƚŝŵĞ͘ǀĂůŝĚĚĂǇǁĂƐĚĞĨŝŶĞĚĂƐшϴŚŽƵƌƐŽĨǁĞĂƌƚŝŵĞŽŶǁĞĞŬdays and/or weekend 
days. To be included in the analyses, children were required to have worn the 
ActiGraph on at least one weekend day and three weekdays. Age-specific cut-points 
(Freedson et al. 2005) were used to identify time spent in light (ш1.7-3.9 METS), 
moderate (4.0-5.9 METS) and vigorous intensity (шϲ͘ϬDd^ͿƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ͘ Average 
time spent in each intensity was only computed for ‘valid’ days. Moderate and 
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Vigorous levels were then summed to obtain moderate-to-vigorous intensity physical 
activity. 
To calculate out-of-school hours physical activity, specific periods of the day were 
determined. The ‘before school’ period was classified as 6.00-9.00am, the ‘after 
school’ period was set at 3.30-6.00pm and the ‘evening’ period was classified as 6.00-
9.00pm. A minimum wear time criteria (50% of available time) was applied to 
afterschool periods only. A syntax was then used to sum these periods and compute 
average duration of moderate-to-vigorous physical activity outside-of-school hours 
using days that met the wear time criteria in the after-school period. The data were 
then imported into SPSS v.21 for cleaning and transformation.  
 
6.15  Data Analysis 
6.15.1   Conceptual analysis 
While studies may cite a theoretical framework for their intervention, they rarely test 
the effectiveness of these theories using appropriate strategies (Baranowski et al. 
1998). For example, a study might report the effect of an intervention on hypothesized 
mediators, without examining potential mediation pathways. This does not establish 
whether changes in the theoretical constructs were responsible for changes in the 
outcome variable. Mediation analysis is therefore suggested as it can be used to 
evaluate whether an intervention works via the hypothesized variables (Baranowski 
et al. 2004, MacKinnon et al. 2008, Cerin et al. 2009). 
Testing for mediating effects is conducted by adding the mediating variable (e.g. 
parent support) to the regression equation of the independent (i.e. intervention 
condition) and dependent (i.e. physical activity) variables. It is therefore assumed that 
including the mediating variable will reduce the magnitude of the relationship 
between the independent and the dependent variables. There are several major 
approaches to establish statistical mediation, including the Baron-Kenny causal steps 
method and the Product of Coefficients test suggested by Mackinnon (Baron et al. 
1986, MacKinnon et al. 2008). The most commonly used method of mediational 
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 analysis in the physical activity domain currently is the Baron-Kenny causal steps 
approach, which specifies four conditions in the causal chain which need to be 
confirmed to conclude mediation. However, recent commentary has outlined some 
limitations with this method  (as it does not provide a direct estimate of the size of the 
indirect (mediated) effect of the intervention on the outcome, it has a high risk of Type 
1 error and has low statistical power in studies with a small sample size (e.g. n < 50) 
even when large effect sizes are found (Cerin et al. 2009). 
Therefore, the Product of Coefficients test is recommended as it overcomes some of 
these limitations. The Product of Coefficients test represents a measure of the effect 
of the independent variable on the outcome via the mediator in the units used to 
measure the outcome, thus making the result informative and useful (MacKinnon et 
al. 2007). An advantage of this test is that it is not limited by lack of power as are other 
product of coefficient tests because it uses a standard normal distribution to assess 
the statistical significance of the meditational effect. Operationally, the test assesses 
the statistical significance of a meditational effect by dividing the product of 
coefficients (ɲĂŶĚɴͿďǇŝƚƐƐƚĂŶĚĂƌĚĞƌƌŽƌ͘dŚĞǀĂůƵĞŽďƚĂŝŶĞĚŝƐƚŚĞŶĐŽŵƉĂƌĞĚƚŽ
an empirical distribution. This is termed 'product-of-coefficient estimate' of a 
mediated effect. 
 Overall, the process of mediating analysis as suggested by MacKinnon et al. (2007), 
involves three tests described below and depicted in figure 6.2. 
Figure 6.2     The single mediating model 
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1. The c path, which indicates the main (direct) effect of the independent variable 
    (e.g. the intervention) on the outcome (e.g. physical activity). The equation for the 
    regression model is: Y = i + c x X + e;  where i = intercept, c = regression coefficient  
    of the relationship between the independent (X) and dependent (Y) variables and  
   e = residuals.  
 
2. The ɲƉĂƚŚ͕ known as the Action theory test which assesses the association  
    between the independent variable (e.g. the intervention) and the individual  
   mediators, calculated by using separate regression models. The equation for the 
   regression model is: M = i + a x X + e;  where i = intercept, a = regression coefficient 
   of the relationship between independent variable (X) and mediator (M) and e =  
   residuals. 
 
3. The ɴ path, known as the Conceptual theory test, which assesses the association  
    between the mediator and the dependent variable (physical activity) calculated by  
    using separate regression models, controlling for the independent variable (KAPS  
    intervention). The equation for the regression model is: Y = i нɴǆDнĐ͛ǆyнe;    
    where i сŝŶƚĞƌĐĞƉƚ͕ɴсƚŚĞƌĞŐƌĞƐƐŝŽŶĐŽĞĨĨŝĐŝĞŶƚƌĞůĂƚŝŶŐƚŚĞ mediator (M) and  
    outcome variable (Y) controlled for the independent variable (X).  The c’ path is  
    also calculated in this test, indicating the indirect effect of the independent 
    variable (the intervention) on the physical activity outcome, adjusting for  
    mediators. 
 
The results of these tests are then used to calculate the Indirect or mediated effect 
(known as path ɲɴͿǁŚŝĐŚŝƐƚŚĞƉƌŽĚƵĐƚŽĨƚŚĞɲĂŶĚɴĐŽĞĨĨŝĐŝĞŶƚƐĂŶĚƌĞƉƌĞƐĞŶƚƐ
the mediated intervention effects attributable to each potential mediator (as 
described above). The statistical significance of this result is provided by 95% 
confidence intervals (MacKinnon 2008). 
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Bootstrapping is also used to test significance and generate confidence intervals 
around the mediated effect (Shrout et al. 2002). Bootstrapping is useful for small 
sample sizes when the data are non-normally distributed (as in mediated effects) and 
where parametric inferential statistics are likely to produced biased estimates. The 
bootstrap method attempts to estimate sampling distributions for statistical 
estimations empirically. Data from the original sample are assumed to be the total 
population of responses and the bootstrap program repeatedly redraws a large 
number of samples (e.g. 1000) from this, with replacement. It then estimates 
mediating effects for each sample by averaging the effect of the estimate across each 
of the bootstrap samples and computes a 95% confidence interval for the mediated 
effect across all of the bootstrap samples. 
Conducting both single and multiple mediating analyses are suggested (MacKinnon 
2008, Cerin et al. 2009). Single mediating analyses are conducted when each mediator 
is entered into the equations for ɴ and c’ separately, whereas multiple mediating 
analyses involves adding all mediators into the equation simultaneously, providing an 
indication of the cumulative effect of the mediators. 
 
6.15.2   Statistical analysis 
Descriptive statistics were used to present the characteristics of the study population 
in Chapter 7, using demographic variables such as sex and age. All data were examined 
to determine whether they were distributed normally. As the data were normally 
distributed, transformation was not required.  Independent t-tests (for continuous 
variables) and chi-square tests (for categorical variables) were conducted to examine 
any differences in physical activity between groups at baseline. The intention to treat 
protocol (ITT) was conducted using a baseline carry forward procedure to substitute 
missing values at follow-up. This study had a small sample size and the ITT protocol 
allowed for any non-compliant participants or dropouts which may have created 
unrealistic results among the treatment groups. 
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A statistical mediating analysis was then conducted using SPSS (version 20) and using 
the Product of Coefficient test suggested by Mackinnon to test the mediating effects 
of KAPS (MacKinnon et al. 2008). Intention to treat (ITT) analyses were used. The main 
effects of the intervention on objectively assessed physical activity were examined by 
linear regression, adjusting for accelerometer wear time and baseline physical activity. 
Single mediation models were run using the Preacher and Hayes macro for each 
mediator separately (Preacher et al. 2008). In each model, group (control / IV) was 
entered into the macro as the independent variable, t2 mediator as the mediator, t2 
MVPA as the outcome variable and MVPA at t1, the mediator at t1 and sex as 
covariates. Finally, a multiple mediation model was run, with all potential mediators 
entered simultaneously into the macro and all other parameters as per the single 
ŵĞĚŝĂƚŝŽŶ ŵŽĚĞů͘ dŚĞ ŵĂĐƌŽ ƉƌŽĚƵĐĞƐ ɴ ĐŽĞĨĨŝĐŝĞŶƚƐ ĂŶĚ ůĞǀĞůƐ ŽĨ ƐŝŐŶŝĨŝĐĂŶĐĞ
corresponding to the c-path, a-path and b-path and bootstrapped results and levels 
of significance corresponding to the product of coefficients (ɲɴ -path). 
All mediating analyses were conducted using the Preacher and Hayes macro (Preacher 
et al. 2004), which calculated the direct effect of the KAPS intervention on physical 
ĂĐƚŝǀŝƚǇ;ĐƉĂƚŚͿ͖ƚŚĞĂƐƐŽĐŝĂƚŝŽŶďĞƚǁĞĞŶ<W^ĂŶĚƚŚĞŝŶĚŝǀŝĚƵĂůŵĞĚŝĂƚŽƌƐ;ɲƉĂƚŚͿ͖
ƚŚĞ ĂƐƐŽĐŝĂƚŝŽŶ ďĞƚǁĞĞŶ ƚŚĞŵĞĚŝĂƚŽƌƐ ĂŶĚ ƉŚǇƐŝĐĂů ĂĐƚŝǀŝƚǇ ;ɴ ƉĂƚŚͿ͖ ƚŚĞ ŝŶĚŝƌĞĐƚ
effect of KAPS on physical activity (c’ patŚͿ͕ƚŚĞŵĞĚŝĂƚĞĚĞĨĨĞĐƚ;ƉĂƚŚɲɴͿĂŶĚϵϱй
confidence intervals of the mediated effect.  
 
6.16 Discussion 
This chapter described the development of a pilot intervention to increase children’s 
physical activity via targeted physical activity mediators. The specific aims were to 
describe the development and implementation of the KAPS intervention and the 
protocol and measures used to evaluate KAPS.  
The strengths of the KAPS development included the use of a sound theoretical 
framework which assisted in the identification of potential mediators across 
individual, social and environmental levels of influence. Due to the lack of prior studies 
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examining mediating pathways in children’s physical activity interventions, the 
thorough formative assessment involving focus groups, interviews and a systematic 
review (presented in Chapters 2 and 3) enabled the selection of the most likely 
potential mediators to target in KAPS. 
A feasibility study exploring the strategies used to target the potential mediators and 
exploring potential barriers to participation provided valuable information in the 
development stage of the intervention. Qualitative feasibility studies have been 
widely used and are an important first step for informing intervention development 
and effectiveness (Story et al. 2003, Robertson et al. 2006). 
 
Recruitment of study participants is crucial to the success of any evaluation of  
intervention effectiveness and is among the most challenging aspects of trials as 
participants must be interested in being involved, meet eligibility criteria, be prepared 
to follow the assessment procedures and adhere to the study conditions (Story et al. 
2003, Drews et al. 2009). These difficulties were seen in KAPS recruitment where more 
time was required to recruit families than anticipated and recruitment approaches 
had to be expanded to obtain an adequate sample size. Difficulties associated with 
parental recruitment are evident in family-based interventions and parent focussed 
obesity prevention interventions reported in the literature (Jones et al. 2007, Jago et 
al. 2011), where a wide range of recruitment approaches were implemented. 
 
Initial recruitment involved the use of schools to send flyers home to parents, 
however, the first barrier was difficulty in making contact with the school’s Principal 
to gain consent to distribute KAPS information and flyers. Of the 25 schools contacted, 
only 10 consented to participate. This issue has been reported in other interventions 
such as HELPP and HICKUPS (Jones et al. 2007). Schools were the preferred mechanism 
for recruitment due to the ease of distribution of flyers home to parents and potential 
support from teachers; however, only 18 families contacted the candidate via schools. 
This may have been because children did not pass flyers on to parents or the eligibility 
criteria stated on the flyer (parents with concerns over their child’s physical activity 
levels) may have made children hesitant to provide their parents with the flyers. 
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However, it may be that most parents perceive their child to be active enough 
(Hesketh et al. 2005).  
The local community recruitment strategies resulted in an extra 56 families, however, 
this recruitment rate was low in relation to the number of potential families in the 
area, suggesting that reaching families was a particular challenge for this study. The 
use of ‘snowballing’ where parents offered to speak to other parents who they felt 
would meet the eligibility criteria only resulted in an extra six families, however, this 
has been suggested as an effective means of recruiting families into community based 
physical activity programs due to perceived trust of the friend contacting them (Jones 
et al. 2007, Jago et al. 2011). Therefore, in relation to recruitment, future 
interventions need to consider the time and personnel required for recruitment, the 
‘best bet’ strategies to employ, the need to use a variety of strategies to ensure 
potential participants are aware of the opportunity to participate and the 
development of effective strategies to target schools and Principals.  
 
6.17  Conclusion 
This study has highlighted the need for carefully designed interventions to promote 
children’s physical activity and to determine what the pathways are for achieving this. 
Consideration of appropriate theoretical frameworks and mediators to target is vital.  
 
 
 
 
 
 
 
154 
 
 
 
Chapter 7 
The direct and mediated effects of the KAPS intervention on 
change in children’s out-of-school-hours physical activity 
___________________________________________________ 
7.1  Introduction 
This chapter presents the direct and mediated effects of the KAPS intervention.  As 
reviewed in Chapter 2 and also in Chapter 5, few studies have reported mediated 
effects of interventions to promote children’s physical activity in the family setting. 
Mediation analyses can be used to determine intervention effectiveness and identify 
mechanisms of change. Such approaches can inform the development of future 
interventions by highlighting/eliciting potential mediators that can be targeted to 
facilitate behaviour change. 
7.2 Aims  
This chapter aimed to examine: 
1. the direct effects of the KAPS intervention on children’s physical activity; 
2. the effects of the intervention on the targeted mediators; 
3. the effects of the mediators on physical activity; and 
4. whether these variables (potential mediators) mediated associations between 
    the intervention and children’s physical activity.  
 
7.3 Methods 
The KAPS pilot intervention was a three-month randomised controlled trial targeting 
physical activity mediators in outside of school hours. The methods for this study and 
the baseline sociodemographic characteristics of the participants are presented in 
Chapter 6. Briefly, a statistical mediating analysis was conducted using SPSS (version 
20) and the Preacher and Hayes bootstrapped test of mediation macro was used to 
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explore the mechanisms underlying the behaviour change associated with the KAPS 
intervention (Preacher et al. 2008). The Preacher and Hayes macro uses the Product 
of Coefficients test recommended by MacKinnon (2008) to test for the mediating 
effects. Due to the small sample size, bootstrapping (for mediated effects) was 
undertaken as suggested by Cerin et al (2006).  
Intention to treat (ITT) analyses were used. The main effects of the intervention on 
objectively assessed physical activity were examined by linear regression, adjusting 
for accelerometer wear time. Single mediation models were run using the Preacher 
and Hayes macro for each mediator. In each model, group (control / IV) was entered 
into the macro as the independent variable, t2 mediator as mediator, t2 MVPA as the 
outcome variable and MVPA at t1, sex and t1 mediator as covariates. Finally, a 
multiple mediation model was run, with all potential mediators entered 
simultaneously into the macro and all other parameters as per the single mediation 
model. ThĞŵĂĐƌŽƉƌŽĚƵĐĞƐɴĐŽĞĨĨŝĐŝĞŶƚƐĂŶĚůĞǀĞůƐŽĨƐŝŐŶŝĨŝĐĂŶĐĞĐŽƌƌĞƐƉŽŶĚŝŶŐƚŽ
the c-path, a-path and b-path and bootstrapped results and levels of significance 
corresponding to the product of coefficients (ab-path). 
 
7.4 Results  
 
7.4.1.   Descriptive analysis of baseline and post- intervention MVPA 
 
Table 7.1 presents children’s average weekday and weekend day MVPA (minutes/day) 
in the control and intervention groups from baseline to follow up as assessed by 
accelerometry. There were no significant changes in children’s physical activity on 
weekdays or weekend days within the intervention or control groups over time and 
there were no significant differences in children’s physical activity between these 
groups over time (t1 weekday p=0.82, weekend p=0.21, t2 weekday p=0.95, weekend 
p= 0.71).  
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Table 7.1   Descriptive analysis of baseline and follow-up MVPA for the  
                          intervention (n=32) and control (n=27) groups. 
 WEEKDAY  MVPAa 
(outside of school hours) 
WEEKEND   MVPAa 
 t1 
Mean (SD) 
t2 
Mean (SD) 
p# t1 
Mean (SD) 
t2 
Mean (SD) 
P# 
Control  
(n=27)        
27.46 (12.9) 29.47 (13.3) 0.51 59.7 (33.4) 57.38 (35.0) 0.83 
Intervention  
(n=32) 
28.21 (16.2) 26 (13.7) 0.28 49.07 (30.1) 51.41 (28.5) 0.67 
a adjusted for wear time, ITT data used    
#  difference within group over time    
 
 
Direct effect of the KAPS intervention on children’s MVPA (c-path) 
Linear regression analyses were performed to assess the direct effect of the KAPS 
intervention on children’s MVPA on weekdays and weekend days (see Table 7.2). 
Overall, the results show that the KAPS intervention resulted in no significant 
differences in children’s physical activity on weekdays or weekend days compared 
with the children in the control group.  
Table 7.2 Direct effects of the intervention on physical activity   (c-path)  
Out-of-school-hours 
physical activity 
Adjusted 
coefficienta 
95% CI p-value 
Weekday MVPA (mins/day) - 2.64 (-6.20, 0.92) 0.14 
Weekend MVPA (mins/day) 1.49 (-9.37, 12.34) 0.78 
aadjusted for T1 and T2 wear time, T1 physical activity and sex.       
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7.4.2  Mediators of children’s physical activity 
Table 7.3 presents the scores for each parent-and child-reported mediator variables 
according to intervention group at baseline and post-intervention. There were no 
significant differences between groups for any of the mediators at baseline. There was 
a significant increase in self-efficacy and decrease in fear of the unknown among 
children in the control group. Significant increases in parent-reported availability of 
PA equipment at home, access to PA equipment at home, co-participation and a 
decrease in child-reported availability of PA facilities in the local neighbourhood were 
found in the intervention group between baseline and post-intervention. Significant 
differences in the mean scores were found between groups. Following the 
intervention, children in the intervention group reported less parental support and 
greater access to PA equipment at home than children in the control group. 
Table 7.3  Mean scores for potential mediators by group and time 
Mediator Control  
  Mean (SD) 
(n=24) 
Intervention    
 Mean (SD) 
(n=35) 
 t1 t2a p# t1 t2a p# 
PARENT report       
Parent support 48.0 (5.4) 49.4 (5.4) .34 47.1 (3.4) 48.4 (5.2) .32 
Co-participation 22.2 (4.0) 23.9 (5.1) .12 21.5(4.5) 22.6 (4.8) .05 
Availability at home 8.4 (2.6) 9.3 (2.8) .06 8.3 (2.3) 9.4 (2.5) .01 
Use at home 5.7 (2.8) 5.7 (3.3) 1.0 5.9 (2.6) 6.9 (0.5) .04 
Availability in 
neighbourhood 
7.4 (3.1) 7.3 (2.9) .81 6.6 (2.2) 6.2 (2.5) .33 
Use in 
neighbourhood 
7.4 (3.1) 7.3 (2.9) .81 4.0 (2.1) 4.2 (3.7) .15 
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CHILD report       
Parent support* 17.0 (3.2) 18.2(1.5) .07 17.1 (2.5) 17.0 (2.2) .89 
Co-participation 3.2 (.62) 3.2 (.70) .38 3.2 (0.8) 3.0 (0.7) .15 
Availability at home 7.4 (1.9) 7.7 (1.5) .27 7.6 (1.5) 7.9 (1.1) .15 
Use at home* 3.8 (1.6) 4.1 (1.6) .24 4.8 (2.0) 5.2 (2.1) .32 
Availability in 
neighbourhood 
6.1 (3.2) 5.1 (2.4) .11 6.3 (2.4) 4.8 (1.7) <.001 
Use in 
neighbourhood 
3.9 (2.6) 4.0 (2.4) .75 4.2 (1.9) 3.2 (1.8) .06 
Self-efficacy 23.7 (4.6) 25.9 (5.1) <.001 25.9 (4.5) 25.6 (3.6) .74 
Fear of unknown 24.5 (4.9) 21.7 (4.5) <.001 25.9(5.6) 24.2 (4.9) .06 
aITT data used  
*p<0.05; difference between groups at t2 
#difference within group over time 
 
 
 
7.4.3 Single mediation models 
dŚĞĞĨĨĞĐƚŽĨƚŚĞ<W^ŝŶƚĞƌǀĞŶƚŝŽŶŽŶŝŶĚŝǀŝĚƵĂůŵĞĚŝĂƚŽƌƐ;ɲƉĂƚŚͿ 
WĂƚŚɲĞƐƚŝŵĂƚĞĚthe association between intervention group and mediators. Table 
7.4 shows that the intervention group had lower child-reported parent support and 
higher fear of the unknown than the control group at post-intervention, after 
controlling for baseline values.  
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Table 7.4     The effect of KAPS intervenƚŝŽŶŽŶƚŚĞŵĞĚŝĂƚŽƌƐ;ɲƉĂƚŚͿ - single  
                      mediation model 
Mediator WĂƚŚɲƌĞŐƌĞƐƐŝŽŶĐŽĞĨĨŝĐŝĞŶƚ;ϵϱй/Ϳa 
 WEEKDAYS – out-of-school hours 
MVPA mins/day 
WEEKEND DAYS 
MVPA mins/day 
 Child report Parent report  Child report Parent report  
Parent support -1.46 (0.20, 2.66)* -0.65 (-3.79, 2.48) -1.56 (-3.30, 0.18) -0.27 (-3,41, 2.86) 
Co-participation -0.14 (-0.48, 0.21) -0.77 (-2.73, 1.18) -0.20 (-0.81, 0.40) -0.91 (-3.07, 1.24) 
Availability-home 0.11 (-0.42, 0.64) 0.21 (-0.96, 1.38) -0.03 (-0.82, 0.75) -0.13 (-1.30, 1.04) 
Use - home -0.43 (-0.45, 1.31) 1.08 (-0.37, 2.53) 1.10 (-0.33, 2.53) -0.83 (-1.28, 1.11) 
Availability 
- neighbourhood 
-0.73 (-1.90, 0.45) -0.45 (-1.60, 0.71) -0.64 (-1.87, 0.59) -0.08 (-1.28, 1.10) 
Use -
neighbourhood 
-0.79 (-1.95, 0.36) -0.29 (-1.72, 1.13) -0.31 (-1.96, 1.33) 0.78 (-0.73, 2.29) 
Self-efficacy -1.33 (-3.21, 0.58) na -0.21 (-3.05, 2.63) na 
Fear of unknown 4.09 (1.79, 6.49)* 
 
na 3.19 (-0.72, 7.12) na 
*p<0.05      na = not included in questionnaire. 
a model adjusted for child sex and physical activity level at baseline. 
 
The effect of the mediators on physical activity ;ɴ path) 
Path ɴ estimated whether the mediator at t2 was associated with changes in physical 
activity, adjusting for intervention group, mediator at t1, sex and baseline MVPA. 
Table 7.5 shows several child-reported mediators at t2 were associated with t2 
physical activity. Each unit increase in parental support, access to PA equipment at 
home and self-efficacy was associated with additional MVPA on weekdays (1.47, 1.5 
and 0.91 minutes, respectively). Further, for each unit increase in fear of the unknown, 
participants participated in 0.76 minutes less MVPA on weekdays. On weekend days, 
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for each unit increase in perceived availability of facilities in the neighbourhood, 
participants did 1.96 minutes more MVPA. 
 
Table 7.5   The effect of each mediator on PA (ɴ path)- single mediation model 
Mediator Path b regression coefficient (95% CI) 
 WEEKDAYS – out-of-school hours 
MVPA mins/daya 
WEEKEND DAYS 
MVPA mins/daya 
 Child reported Parent reported  Child reported Parent reported  
Parental support 1.47 (2.67, 0.27)* 0.03 (0.4, -0.34) -0.42 (4.62, -3.78) 0.88 (1.85, -0.09) 
Co-participation 3.13 (6.43, -0.17) -0.17 (-0.23, 0.57) -8.00 (19.6, -3.6) 1.06 (2.46, -0.34) 
Availability - home 0.91 (3.31, -1.49) 0.41 (1.31, -0.49) 6.94 (14.24, -0.36) -1.02 (3.72, -1.68) 
Use - home 1.50 (2.9, 0.1)* 0.17 (0.97,-0.63) -2.08 (7.18, -3.02) 0.57 (2.77, -1.63) 
Availability- 
neighbourhood 
0.48 (1.78, -0.82) 0.46 (1.36, -0.44) -0.36 (5.26, -4.54) 1.96 (2.96, 0.96)* 
Use - 
neighbourhood 
1.07 (2.17, -0.03) 0.24 (1.24, -0.76) -0.63 (6.93, -5.67) -0.05 (2.12, -2.02) 
Self-efficacy 0.91 (1.51, 0.47)* na 0.39 (2.89, -1.61) na 
Fear of unknown -0.76 (1.31, 0.21)* na -0.61 (2.57, -1.35) na 
* p<0.05  na = not included in questionnaire 
aModel adjusted for child sex and physical activity level at baseline. 
 
Mediated effect (path ɲƘͿ 
Table 7.6 presents the mediated intervention effects attributable to each potential 
mediator in the single mediation models ;ƉĂƚŚ ɲƘͿ͘ dŚĞ ƌĞƐƵůƚƐ ƐŚŽǁ ƚŚĂƚ ĂŶ
intervention effect on overall mean MVPA on weekdays was mediated by child-
reported parental support and self-ĞĨĨŝĐĂĐǇ;ĂůƚŚŽƵŐŚƚŚĞɲƘ-path had a negative sign 
for each of these variables, this is because in both cases the a-path and the b-path 
had opposite signs). 
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Table 7.6   Mediated effects of mediators on KAPS intervention - single mediation 
                   model 
Mediator Path ab regression coefficient (95% CI) 
 WEEKDAYSa – out-of-school hours 
MVPA mins/day 
WEEKEND DAYSa 
MVPA mins/day 
 Child reported Parent reported Child reported Parent reported 
Parental support -1.65 (-0.26, -
4.45)* 
-0.48 (0.43, -0.62) 0.59 (8.64, -4.88) -0.12 (2.75, -3.98) 
Co-participation -0.48 (0.72, -0.79) 0.11 (1.98, -0.27) 1.60 (9.17, -2.01) -0.71 (0.89, -6.90) 
Availability  -home 0.91 (1.54, -0.33) 0.03 (1.04, -0.44) -0.66 (4.74, -8.78) 0.03 (1.85, -2.0) 
Use - home 0.68 (4.35, -0.53) 0.52 (2.30, -0.11) -2.54 (1.07, -16.39) -0.46 (3.15, -12.1) 
Availability- 
neighbourhood 
-0.20 (0.46, -1.88) -0.10 (0.20, -1.31) 0.04 (5.45, -2.90) 0.12 (2.47, -1.65) 
Use - 
neighbourhood 
-0.79 (0.10, -3.37) -0.51 (0.18, -2.51) -0.52 (16.05, -3.70) -0.18 (-3.20, 2.19) 
Self-efficacy -1.28 (0.12, 0.99)* na 0.38 (3.55, -4.57) na 
Fear of unknown -1.56 (0.01, -5.22) na -1.79 (1.54, -12.94) na 
*p<0.05 
aModel adjusted for child sex and physical activity level at baseline. 
 
Indirect intervention effect (c’ path) – single mediation model 
Table 7.7 presents the c’ path (the intervention effect that is not explained by the 
mediators). Although the c-path (direct effects) was presented earlier, it is repeated 
here to illustrate the degree to which each mediator contributed to the intervention 
effect. There were no direct effects of any of the potential mediators on MVPA. 
Overall, the indirect effect was smaller than the direct effect on weekdays for child-
reported parent support and on weekend days for parent-reported parent support, 
accessibility at home and accessibility to facilities in the neighbourhood. 
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Table 7.7    The intervention effect of KAPS on PA  (c and c’ path) - single  
                    mediation model 
Mediator c’ (95% CI) 
 WEEKDAYS MVPA mins/daya 
out-of-school hours 
note: c (95% CI) = -2.64 (-6.20, 0.92) 
WEEKEND DAYS MVPA mins/daya 
 
note: c (95% CI) = 1.49 (-9.37, 12.34) 
 
 Child reported Parent reported Child reported Parent reported 
Parent support -1.76 (-4.45, 0.26) -3.05 (-2.39, -11.02) 4.85 (-4.88, 8.64) 1.46 (-3.99, 2.75) 
Co-participation -3.42 (-2.54, 0.72) -3.39 (-0.27, 1.99) 6.71 (-2.01, 9.17) 1.68 (-6.90, 0.89) 
Availability -
home 
-3.69 (-0.33, 1.54) -3.61 (-0.11, 2.31) 10.10 (-8.78, 4.74) 2.77 (-6.66, 15.23) 
Use -  home -4.01 (-0.53, 4.35) -3.29 (-0.44, 1.04)) 7.30 (-16.39, 1.07) -0.02 (-2.00, 1.87) 
Availability - 
neighbourhood 
-2.23 (-3.37, 0.11) -3.54 (-2.51, 0.19) 7.40 (-2.90, 5.45) 1.99 (-3.20, 2.19) 
Use - 
neighbourhood 
-3.72 (-1.88, 0.46) -3.29 (-1.31, 0.20) 10.27 (-3.70, 6.05) 0.77 (-2.1, 1.85) 
Self-efficacy -2.11 (-4.09, 0.12) na 11.18 (-4.57, 3.55) na  
Fear of unknown -2.10 (-5.22, 0.013) na 10.69 (-12.94, 1.54) na 
aadjusted for t1 and t2 wear time, sex, t1 and t2 mediators and t1 physical activity 
*p<0.05 
 
 
7.4.4  Multiple mediation models 
The effect of mediators on MVPA (ɴ path) 
Table 7.8 presents the effects of the mediators on physical activity in the multiple 
mediation models. When all mediators were considered simultaneously, the ɴ-path 
was only significant for child-reported fear of the unknown for weekday and weekend 
day MVPA. Each unit increase in fear of the unknown was associated with less MVPA. 
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Table 7.8   The effect of mediators on PA (ɴ path) – multiple mediation model 
Mediator Path ɴ regression coefficient  (95% CI) 
 WEEKDAYSa  out-of-school hours 
MVPA mins/day 
WEEKEND DAYSa 
MVPA mins/day 
 Child reported Parent reported  Child reported Parent reported  
Parental support 0.74 (2.37, -0.89) 0.39 (2.62, -0.23) - 3.28 (7.38, -3.34) 1.52 (12.9, -0.34) 
Co-participation 0.54 (5.34, -4.24) 0.45 (2.19, -0.67) - 4.31 (15.2, -6.6) 0.53 (2.6, -0.34) 
Availability - home 1.63 (4.82, -2.98) 0.43 (4.62, -0.34) 1.72 (5.66, -4.34 1.38 (7.6, -0.98) 
Use - home 1.45 (2.35, -1.85) 0.37 (5.68, -0.21) - 3.57 (14.9, -11.1) 0.56 (2.1, -0.23) 
Availability- 
neighbourhood 
0.45 (2.49, -1.59) 0.78 (13.2, -0.11) 8.15 (21.6, -5.35) 0.47 (3.4, -0.28) 
Use- 
neighbourhood 
0.38 (2.28, -18.62) 0.35 (4.53, -0.89) -0.66 (5.67, -4.23) 0.67 (11.9, -0.98) 
Self-efficacy - 0.25 (2.61, -0.65) na - 0.67 (4.12, -0.68) na 
Fear of unknown -0.92 (2.23, 0.67) * 
 (p=0.029) 
na - 1.90 (5.53, 1.61)* 
(p= 0.03) 
na 
* p<0.05  na = not applicable to parents 
a Model adjusted for child sex and physical activity level at baseline. 
 
Mediated effect (path ɲƘͿ– multiple mediation model 
Table 7.9 presents the mediated intervention effects attributable to mediators when 
all mediators are entered into the model simultaneously (path aƘ). The results show 
that an intervention effect on weekday MVPA was mediated by child-reported fear of 
the unknown ;ĂůƚŚŽƵŐŚƚŚĞɲƘ-path had a negative sign for each of these variables, 
this is because in both cases the a-path and the b-path had opposite signs). 
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Table 7.9    The mediated effect of mediators on KAPS 
Mediator Path  ɲƘ regression coefficient (95% CI) 
 WEEKDAYS out-of-school hours 
MVPA mins/day 
WEEKEND DAYS 
MVPA mins/day 
 
 Child reported Parent reported Child reported Parent reported 
TOTAL - 6.01 (0.39, -16.0,) 0.53 (12.2, -3.71) - 1.55 (14.13, -26.86,)  - 1.53 (1.67, -13.0) 
Parental support -0.97 (1.46, -5.63,) - 0.67 (2.12, -0.67) 5.77 (17.62, -4.25,) -3.98 (2.32, -1.56) 
Co-participation - 0.25 (1.67, -2.5,) - 0.46 (2.78, -0.45) 0.57 (15.34, -2.36,) 0.56 (1.35, -3.25) 
Availability - home - 0.59 (1.26, -4.27,) 0.67 (1.56, -0.47) - 1.45 (7.74, -21.05,) -0.34 (20.23, -16.2) 
Use - home - 0.15 (1.26, -3.26,) 0.48 (2.56, -0.82) - 1.37 (5.05, -17.41,) -0.21 (2.45, -0.98) 
Availability- 
neighbourhood 
- 0.46 (3.18, -5.25,) 0.63 (3.21, -2.41) 3.04 (25.29, -7.94,) 3.11 (10.20, -0.83) 
Use - 
neighbourhood 
- 0.14 (2.05, -7.95,) - 0.12 (2.89, -9.24) 0.66 (8.32, -16.65,) - 0.67 (8.67, -1.32) 
Self-efficacy 0.24 (7.95, -0.54,) na 0.33 (7.97, -7.84,) na 
Fear of unknown - 3.65(-14.6, -
0.24)* 
na - 9.08 (2.57, -37.28,) na 
* p<0.05 
 
Indirect intervention effect (c’ path) – multiple mediation model 
Table 7.10 presents the c’ path which represents the effect of the KAPS intervention 
that is not explained by the mediators. As explained earlier, the c path (direct effect) 
is also presented to allow comparison. The indirect effect of the intervention on MVPA 
remained non-significant. The indirect effect was smaller than the direct effect for 
both weekday and weekend MVPA.  
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Table 7.10    The direct and indirect intervention effect of KAPS on MVPA  (c and c’ 
path) – multiple mediation model. 
 c 
ɴ;ϵϱй/Ϳ 
c’ 
ɴ;ϵϱй/Ϳ 
Weekday (MVPA mins/day)a -2.64 (-6.20, 0.92) 0.93 (-0.93, 3.21) 
Weekend (MVPA mins/day)a 9.49 (-9.37, 12.34) 4.01 (-0.87, 12.76) 
a Model adjusted for child sex and physical activity level at baseline. 
 
7.5    Discussion 
The aims of this chapter were to present the results of the KAPS intervention; 
specifically the 1) direct effects of KAPS on children’s MVPA; 2) effects of the 
intervention on the targeted mediators; 3) effects of these mediators on MVPA; and 
4) whether these variables mediated associations between KAPS and children’s MVPA. 
The KAPS intervention did not increase children’s physical activity relative to the 
control group; however, fear of the unknown was found to be a partial mediator. 
Results from each stage of the analysis are discussed below. 
 
Consistent with the findings of the current study, past reviews of interventions 
promoting physical activity among children in family-based settings have reported null 
intervention effects on children’s physical activity (Kahn et al. 2002, Timperio et al. 
2004, Salmon et al. 2007, Van Sluijs et al. 2007). A study by Baranowski et al (1990) 
designed to promote physical activity among African-American families with children 
in 5th to 7th grades in the US reported no significant differences in physical activity 
between control and intervention groups, citing low participation by families as the 
main reason for this result. That study recommended that more effect could have 
been gained by emphasising family activities that did not rely on attendance at 
community centres, for example, walks and bike riding (Baranowski et al. 1990). 
Similar findings were reported in the Memphis GEMS pilot study, a 12 week family 
obesity prevention program designed for African American girls and their 
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parents/guardians (Beech et al. 2003). That study also reported no significant changes 
in physical activity following the intervention and again reported low participation by 
families at behavioural coaching sessions held at local community centres as a 
potential limitation, suggesting that future interventions should consider the context 
for physical activity behaviour change (Beech et al. 2003). The findings of these studies 
highlight the difficulties of engaging families in interventions, an issue which was 
evident in the current study (as discussed in Chapter 6) and may have led to the results 
obtained.  
 
Potential reasons for KAPS not showing an intervention effect may also include a lack 
of power due to the small sample size and the limited time frame of the intervention.  
KAPS was designed as a 12-week pilot study focused on testing the potential of several 
mediators to effect change in children’s MVPA. It is possible that a longer intervention 
time frame is required to achieve the desired changes in mediators and behavioural 
outcomes. As discussed in Chapter 6, the method of recruitment may have also had 
an impact on the results. KAPS recruited parents based on whether they had concerns 
about their child’s physical activity levels. This was based on previous research that 
found parents who were concerned about their child’s activity levels actually had a 
child who was less active compared with parents not concerned about this (Jackson 
et al. 2008). It is possible that the parents were concerned, but not engaged enough 
in the intervention to support their child or alternatively, that the children in these 
families were unaware of their parents’ views and were quite resistant to change. It 
may be that although these children might be most in need, they may also be the 
hardest group to change behaviour and as such, this reflected the non-significant 
results. 
 
Few intervention effects were seen on the potential mediators. Following the 
intervention, children in the intervention group reported lower parental support and 
higher fear of the unknown than those in the control group. The lower parental 
support was an unexpected finding as it was anticipated that parental support would 
have increased due to the specific strategies targeting this mediator, such as 
newsletters that suggested ways to support children’s physical activity. Also, the 
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literature consistently shows that parental support is a correlate of children’s physical 
activity (Sallis et al. 2000, Gustafson et al. 2006, Van der Horst et al. 2007). However, 
most evidence is observational and none have examined mediating pathways. The 
IMPACT study conducted by Goran and Reynolds (2005) was a web-based intervention 
which involved school curriculum changes and family-based assignments and 
reported positive effects on parental support. Similarly, a church-based intervention, 
which involved Sunday school classes and family activities designed to promote 
physical activity at home also reported an increase in parental support (maternal only) 
(Trost et al. 2009), suggesting that this potential mediator warrants further 
examination.  
 
It is important to note the differences in parental support between the child and 
parent reports. Strategies such as using planners to plan family activities and 
encouraging children to ask parents for support to be active may have made children 
more aware of parental support and with relatively higher support at the end of the 
intervention. It may also be that if children were more active throughout the 
intervention, parents were not required to provide as much support, leading to 
decreased actual parent support. Alternatively, parents may have dropped their usual 
support approaches in favour of the recommended approaches in KAPS, thus children 
perceived a change in support. Another consideration may have been that children 
were misinterpreting their parents’ focus on physical activity and thought that their 
parents were harassing or badgering them about their physical activity rather than 
being supportive. A study by Anderson (2003) found perceived parental pressure was 
a significant negative predictor of extra-curricular enjoyment showing that as parental 
pressure increased, children's reported enjoyment decreased (Anderson et al. 2003).

It may be that parents who encouraged their child to try a new activity pushed the 
child outside their ‘comfort zone’, leading to a resistance to try new things and a 
perceived pressure by the parent. Certain parenting styles have been shown to be 
associated with various health outcomes among adolescents (Steinberg et al. 1994). 
For example, ‘authoritarian’ parenting styles can be described as being firm, direct 
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and excluding children from decision making, and may influence children’s decision 
about trying new activities in a negative way. A cross-sectional study of Australian 
adolescent girls found no longitudinal associations between parenting style and 
physical activity, but the results were approaching significance and suggested further 
exploration (Saunders et al. 2012). However, a study by Kimiecik et al which examined 
the influence of parenting styles on children’s physical activity beliefs found that 
parenting style was a critical underlying family process variable that impacts children’s 
development of positive beliefs about physical activity (Kimiecik et al. 2012). This 
suggests consideration of different parenting styles should be accounted for in 
relation to how parents are implementing the strategies suggested in the 
intervention. In addition, parenting style might actually be a moderator of 
intervention effects as there may be differential effects depending on parenting styles 
as this might influence the nature or tone of the interactions. More research should 
be conducted on the role of parents in relation to this mediator, in particular, their 
parenting styles as this could potentially provide valuable insights into the conditions 
that are necessary to encourage children to be physically active. 
 
As fear of the unknown was a newly identified potential mediator, no previous 
interventions have explored the use of this construct. The intervention group had 
higher fear of the unknown than the control group post-intervention which was also 
a surprising finding. It was hoped that children may have overcome some of their 
concerns regarding trying a new activity through reflecting on their new experiences.  
Strategies targeting this mediator such as providing a DVD showing children 
participating in specific activities (to potentially reduce their hesitancy to try new 
activities) was introduced, however the process evaluation data showed a number of 
families who did not watch the DVD and as such this may have led to a lack of change 
in this mediator. Also, encouraging children to attempt new activities may have 
inadvertently made them more fearful just by the suggestion of attempting unknown 
activities.  The result indicates the need for a better understanding of fear of the 
unknown as a mediator. 
  
169 
 
 
 
The lack of significant intervention effects on the other potential mediators may be 
due to a variety of reasons. The strategies were developed to target specific 
mediators, however, it is possible that they did not adequately target the mediator or 
may have actually influenced different constructs. For example, the provision of 
equipment may have influenced enjoyment of physical activity rather than the 
intended mediator, use of equipment to be physically active at home. Insufficient 
implementation of the strategies used to target mediators should also be considered. 
It may be that an appropriate strategy was used, however, as parents were required 
to be the major implementers of most strategies (such as using planners, driving 
children to facilities, etc.) the degree of implementation might have varied (this is 
explored in more detail in the following chapter).  
 
The psychometric properties of the mediator measures were tested thoroughly (as 
reported in Chapter 5), however, assessment of sensitivity to change is also needed 
as it is essential to determine whether the self-report measure can detect change in 
mediators (Stewart et al. 2001, Mâsse et al. 2011). It is apparent that more research 
is needed in developing measures sensitive to change. The frequency of measurement 
of mediators throughout the intervention should also be considered in future studies. 
More frequent mediator measurement may allow identification of smaller changes in 
mediators to be identified, assist researchers to identify whether intervention 
strategies are effective and also to identify which strategies are effective. However, it 
is often unknown how often mediators should be assessed as we have a poor 
understanding of the mechanisms of change. More frequent mediator measurement 
may also allow a better understanding of whether changes in mediators occur 
incrementally across an intervention or whether the changes occur monumentally, i.e. 
major changes may occur at one specific time point throughout the intervention’. 
 
It should also be considered that the modest mediation findings may be due to the 
potential dynamic and synergistic role between the mediators and physical activity. 
For example, does the increase in self-efficacy or perceived competence in physical 
activity lead to an increase in physical activity or did an increase in being physically 
active lead to an increase in these mediators? A study by Barnett et al (2011) 
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reported a reciprocal relationship between physical activity and motor skill 
proficiency in youth, suggesting that perceived sport competence mediated this 
relationship. This finding suggests the need for future studies to explore reciprocal 
relationships that may occur. Similarly, although multiple mediation analyses were 
conducted (adjusting for all mediators examined) alongside the single mediation 
analyses, we were not able to account for any interaction between the variables. 
Separate tests of these variables as potential mediators yielded modest intervention 
effects, however the interaction of the mediators may have led to more robust and 
consistent results.  
Despite the limited intervention effects, several potential mediators were shown to 
be associated with change in MVPA in the single mediation models (ɴ-path). Child-
reported parental support, use of physical activity equipment at home and self-
efficacy were positively associated with MVPA on weekdays whereas fear of the 
unknown was associated with a decrease in MVPA on weekdays (in single and multiple 
models). On weekends, parent-reported availability of physical activity facilities in the 
neighbourhood was associated with an increase in MVPA. These results suggest that 
while the mediators were related to the physical activity outcome the ability of the 
intervention to impact and operate through the mediators was varied. This finding 
was similar to previous child-based studies that have analysed mediating pathways 
which reported no mediating effects of self-efficacy or parental support, however the 
mediators were found to be associated with change in MVPA (Bergh et al. 2012, Eather 
et al. 2013).  
Previous literature has shown parental support, self-efficacy, availability of facilities 
and access to equipment to be correlates of children’s physical activity (Sallis et al. 
2000, Van der Horst et al. 2007). For example, a study by Rhodes et al targeting 
parental support through planning strategies reported higher self-reported family 
physical activity post-intervention (Rhodes et al. 2010). These findings suggest that 
although these constructs may be important predictors of children’s participation in 
physical activity, they may not have been targeted by appropriate intervention 
strategies or they may not be the most appropriate potential mediators to target to 
change children’s physical activity.  
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Overall, the KAPS intervention showed little effect on physical activity and no 
individual, social or physical-environmental potential mediators targeted were found 
to mediate the physical activity outcome in a positive direction. Lessons learned from 
such pilot interventions are essential to inform future intervention development. To 
gain further insight, valuable process evaluation data was obtained to gain an 
understanding of parent and children’s views in relation to intervention delivery and 
this will be presented in the next chapter. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
172 
 
 
 
Chapter 8 
Process evaluation of KAPS 
_________________________________________________ 
8.1 Introduction 
Due to the complex nature of behavioural interventions, the use of both process and 
outcome evaluations are increasingly recommended, with publications such as the UK 
Medical Research Council’s evaluation framework (2000) and the National Obesity 
Observatory (2012) highlighting the need for both types of evaluation to be included 
in intervention research (Craig et al. 2008, Cavill 2012). Process evaluation can be used 
to assess the way in which an intervention is implemented, and can help with 
understanding causal mechanisms and identifying contextual factors associated with 
the outcomes (Steckler 2002, Craig et al. 2008). It can provide valuable insight into 
why an intervention is successful or not; information which is vital to the development 
of future interventions. Process evaluation also offers the potential to monitor 
intervention implementation and adherence and allow modifications to the program 
to enhance effectiveness (Young et al. 2008). 
Typically, process evaluation involves measuring participants’ satisfaction with the 
program, intervention reach, dose and fidelity (Steckler 2002). Reach refers to the 
proportion of the intended audience that participates in the intervention or in each 
intervention component and is usually measured by attendance; although 
measurement of reach in certain settings (e.g. the family setting) can be challenging 
because of difficulties accessing this setting (Steckler 2002, Craig et al. 2008). Dose 
refers to the amount of the intervention program that is delivered and received. The 
dose delivered refers to what is actually delivered to the participants and reflects the 
efforts of the intervention organisers to provide the opportunity or planned amount 
of intervention. Dose received involves the extent of engagement of the participants 
or the degree to which they are receptive to the intervention and actually use the 
materials provided (Steckler 2002, Craig et al. 2008). Fidelity refers to the extent to 
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which an intervention was implemented in the manner and spirit it was intended 
(Steckler 2002). The ‘gold standard’ for assessing implementation fidelity is direct 
observation; however, this is not feasible in the family setting (Resnicow et al. 1998) 
and may result in the Hawthorne Effect where the presence of observers is likely to 
influence normal behaviour. 
Although few intervention studies targeting children’s physical activity have 
conducted a process evaluation (Van Sluijs et al. 2007), the studies that have published 
process evaluation results report the importance of informing their program delivery 
and implementation. The Active Winners study was a school- and community-based 
intervention which did not result in a significant increase in children’s physical activity 
(Pate et al. 2003). The study performed a thorough process evaluation, including 
surveying participants and recording meeting attendance and minutes. The results 
showed that only 5% of participants attended at least half of the sixty-five sessions 
provided; problems occurred with newsletter distribution, and planned meetings 
were cancelled. These factors likely accounted for the lack of change in physical 
activity and without this process evaluation it would not be clear what could be done 
to improve program delivery in the future (Pate et al. 2003). 
The Pathways study, a large multi-site primary school intervention reported a lack of 
significant changes in objectively-assessed children’s physical activity (Stone et al. 
2003). Although the results showed that teacher attendance at training was high (92-
98% across schools) and the curriculum changes were received positively; limited 
reach of the family component may have been responsible for this lack of effect. The 
high levels of training and curriculum feedback suggest that either the mediators were 
not appropriate for this group or the strategies used to change mediators were not 
appropriate (Caballero et al. 2003). 
Process evaluation was also conducted on the recent Guys Only Activity for Life (GOAL) 
study, which was a seven-week intervention aiming to increase low active boys’ 
moderate-to-vigorous physical activity (Robbins et al. 2014). Although the study 
reported a lack of significant change in physical activity, the process evaluation yielded 
several important findings. The process data were gathered through attendance 
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records, lesson observations, survey instruments, heart rate and motivational 
interviewing results. Attendance (60% at the physical activity club, 100% at the 
interviews) indicated good reach, however, dose received was low in the club as the 
instructors had difficulty trying to reduce the instruction and management time, 
leading to lower than the planned 30 min/day of MVPA. This highlighted a need to 
develop strategies to manage and instruct the boys more effectively. Adequate data 
concerning dose received could not be achieved due to the resistance of the boys to 
wearing the heart rate monitors on their chests, suggesting alternative assessment 
methods (e.g. accelerometers) is required in future studies. 
Therefore, in addition to the outcome evaluation of the KAPS pilot study presented in 
Chapter 7, a process evaluation was conducted with data collection occurring 
throughout the delivery and at the follow-up stage of the intervention. 
 
8.2 Aims  
The aims of this chapter are to describe the participant satisfaction, fidelity, dose and 
context of the KAPS intervention. 
8.3    Methods 
The KAPS process evaluation plan was undertaken during the design stage of the 
intervention. Once the purpose, underlying theory, targeted mediators, objectives, 
strategies and expected outcomes of the intervention had been planned, process 
evaluation elements were proposed, as suggested by Saunders et al (2005). To obtain 
the necessary process evaluation data, a mixed methods approach was used with 
qualitative data obtained through the fortnightly telephone calls to participants and 
quantitative data obtained through follow-up questionnaires. The use of qualitative 
data has been found to be useful for interpreting study outcomes, particularly in 
identifying possible mediating pathways (McGraw et al. 1994, Resnicow et al. 1998).  
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8.3.1 Telephone calls  
Throughout the intervention period, contact was made with parents in the 
intervention group every two weeks. Most parents opted to be called by telephone 
while one parent preferred the questions to be emailed.  A script was developed for 
each fortnightly call; however, when an interesting comment was provided by a 
parent, they were invited to expand on the topic. Parents frequently had questions 
relating to procedural issues or strategies to overcome barriers and these issues were 
also discussed fully. The content of the scripts was designed to provide data on fidelity, 
dose delivered, dose received and context. Notes were taken during each telephone 
call and recorded in a log.  
The format of the scripts (full scripts are found in Appendix 7.5) included: 
- An initial discussion about how the family was going with the KAPS program; 
- Discussion regarding the previous week’s program content, delivery and 
understanding of the targeted mediators; and 
- Any general issues or comments regarding KAPS. 
This process was also useful for enabling the candidate to reflect on the 
comprehension that the parents had of the mediators and associated strategies and 
modify upcoming scripts to elaborate on unclear concepts or instructions. 
 
8.3.2 Questionnaire 
At post-intervention, 27 extra questions were added to the intervention group 
questionnaire for children and parents to obtain process evaluation data. The 
questions were designed to provide data on satisfaction, fidelity, dose delivered, dose 
received and context (see Table 8.1). The full list of questions can be found in the post-
intervention questionnaires in Appendix 7.6.  
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Table 8.1 Process evaluation elements 
Process evaluation elements for KAPS 
Participant satisfaction 
x Did families and children enjoy KAPS? 
x Which program components were most influential? 
x What was the overall perception (children’s and parents’) regarding 
effectiveness of KAPS on PA? 
 
Fidelity 
x To what extent was KAPS implemented as planned? 
 
 
Dose  
x Were all intervention components delivered? 
x To what extent did parents participate in KAPS? 
x To what extent did children participate in KAPS? 
 
Context 
x What barriers and facilitators influenced the delivery of KAPS? 
 
Participant satisfaction 
A measure of KAPS participant satisfaction was obtained through the phone calls 
made to parents fortnightly. During these phone calls, parents were asked to discuss 
if the family (and specific child) was enjoying participating in the intervention. Also, 
the follow-up survey for the intervention group included process evaluation questions 
relating to overall program satisfaction, specific intervention material satisfaction and 
program delivery; for example,  whether parents would recommend the program to 
other families and whether the DVD was a useful way to promote physical activity to 
their child. 
Fidelity 
A measure of KAPS fidelity was obtained through the phone calls made to parents 
fortnightly to confirm that the intervention was being implemented as planned.  
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During the phone calls, each parent was asked about how the strategies were received 
by the children and the family and about any issues they had in implementing any of 
the strategies. Fidelity was also determined by examining responses to the process 
evaluation questions on the follow-up survey, where questions were posed to explore 
whether participants used the materials and instructions provided as intended by the 
researchers; for example, asking whether parents planned activities together with 
their child or if the KAPS equipment was left out where it could be seen easily by the 
child. 
Dose 
Dose delivered was measured by responses in the follow-up survey relating to how 
many times participants used the intervention materials; for example, the number of 
times newsletters were read, how many families used the planners and whether the 
family watched the DVD.  
Context 
Parents were asked (via telephone calls and in process evaluation questions on the 
follow-up survey) to describe the barriers and facilitators with respect to engaging in 
the KAPS intervention, enjoyment of the strategies and parental level of support. The 
responses were recorded and collated to explore themes emerging.  
 
8.4  Data management and analysis 
 
Data obtained from the questionnaires were entered into an Excel spreadsheet which 
was then imported into SPSS statistical software (version 20). Cleaning of the dataset 
was performed to check for data entry errors, unlikely values (outliers) or missing 
data. Where necessary, amendments were made to the dataset. Variable names and 
values were recorded in a codebook. Chi-square tests were performed on the 
categorical data to compare the frequency of responses to the process evaluation 
questions. 
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A number of process evaluation questions in the survey (n= 8) contained an additional 
open-ended question inviting participants to provide comments relating to their initial 
response. These comments were collated and emerging themes were identified and 
recorded. It should be noted that only 15% of these open-ended questions were 
completed by participants. 
Data obtained from the phone calls was recorded immediately onto script sheets.  
Responses were then read through twice and summaries collated and recorded 
alongside the categorical data results. 
 
8.5 Results 
8.5.1    Participant satisfaction 
All but one of the intervention group parents (n=32) stated that they were satisfied 
with the KAPS program. This was reflected in the following quote: 
“We loved it. It was hard work for us as parents, but it got all of us more up and around 
and getting the equipment and planners was great”  (Mother of Yr. 6 girl) 
The one parent who was not satisfied stated: 
 “In my opinion, the program doesn’t work well for XXX. Maybe it would be better to 
work with other kids together, like play together once a week in a park etc.”   (Father 
of Yr. 6 girl) 
However, questionnaire responses indicated that all parents would recommend this 
program to other families, and all stated that they would continue using the program 
materials and strategies once the intervention was complete. When looking at the 
overall perceptions of parents and children in relation to the child’s physical activity, 
Table 8.2 shows that all children felt that they were more physically active following 
KAPS. However, slightly fewer parents (80%) stated that they felt that their child’s 
physical activity had improved.  
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Table 8.2     Overall perception of KAPS 
Compared to before you / your child started the KAPS program, are you / is your child: 
% Parent-report (%) 
(n=32) 
Child-report (%) 
(n=32) 
More physically active 79 100 
Less physically active 8 0 
About the same 12 0 
 
8.5.2 Dose and Fidelity of KAPS materials 
An interesting finding was the effort required by some of the parents to maintain the 
children’s interest in the program. All families in the intervention group (n=32) 
reported continuing with the program as intended for the 12 weeks; however, the 
increase in effort to maintain children’s interest in the program across this time was 
reported by eight parents. This was reflected in one mother’s comments: 
“He used the equipment initially, but it wasn’t long ‘til he went back to his x-box and I 
had to nag him…” (mother of Yr. 6 boy). 
 
Newsletters 
All newsletters (n=6) were provided to families and children, with the expectation that 
parents would read the newsletters with their child.  Most parents (68%) read the 
newsletters with their child as requested, indicating moderate fidelity. One-third of 
parents (33%) stated that they read four out of the six newsletters; however, 18% 
stated that they had not read any of the newsletters. The majority of parents (94%) 
felt the newsletters were easy to read. Parents reported learning new things about 
physical activity through the newsletters. Table 8.3 outlines that the most commonly 
reported newsletter topic recalled was ‘the health benefits of being active’ (32.4%). 
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Table 8.3    Responses to ‘Did you learn anything new through KAPS’? 
Content Yes % 
Health benefits of being active 32 
Neighbourhood booklet 26 
Age appropriate activities 23 
National PA guidelines 17 
How to support child to be more active 14 
Equipment to encourage your child to try new 
activities 
12 
 
DVD 
All families received the DVD, however only just over half the children stated that they 
did not watch the DVD at all (52%). Of those that did watch the DVD, the majority 
watched it with their parents (22 of 35 respondents). Few parents (18%) reported that 
they did watched the DVD at all, suggesting poor fidelity of this strategy. Another 
implementation issue was that the majority of parents who did not watch it (82%) 
reported it was because it did not work in their DVD player. Other reasons given were 
that the family had no time to watch it (3 parents) and that the children got impatient 
while watching it (2 parents). Only 32.4% of parents reported that the KAPS DVD was 
useful. The majority of children (61%) stated that they did not do any of the activities 
seen on the DVD.  
 
Family activity planner 
The family planners were provided to every family. Implementation of this strategy 
was relatively high as most parents (88%) placed the planner on the fridge, stating 
that this was done as a constant reminder. The most common reason was that it 
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 helped motivate the child to be active. Of those who stated that they did not plan 
activities with their child, the most common reason given was that their child was not 
interested in doing so. In spite of being instructed to use the planner to arrange at 
least one family activity per week, nearly half the parents stated that they only used 
the family planner a ‘couple of times’ throughout the intervention. As shown in Figure 
8.1, 15% of children reported that they did not use the planner at all. The majority of 
children (53%) reported that they used the planner on ‘most weeks’. 
 
Figure 8.1 Child responses – use of the family planner 
 
 
Child activity planner 
The child activity planner was delivered to each child. The child planner was 
implemented well by families. The majority of parents (77%) stated that their child 
used the planner, with 73.5% stating that they encouraged their child to use it. Five 
respondents reported that they did not encourage their child to use it as they felt that 
they ‘wouldn’t do it anyway’. However, over half of the children reported that they 
used the planner a ‘couple of times’ (59%), with only 3% stating that they used it every 
week. A large number of children (84%) found the planner easy to use. 
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 Equipment 
A bag of sports or activity equipment to encourage physically activity was provided to 
each family. Fidelity was high as the majority of parents (86%) left the KAPS equipment 
out where it could be seen easily. Of the parents who did leave the equipment out, 
the majority of parents stated that this was due to it being a constant reminder and 
for ease of access. Of the parents who did not leave the equipment out, most stated 
that they did not have enough room to do so, with other parents reporting this was 
‘to try and keep it away from their brother’ and ‘so that they would not fall over it’. 
For those who did leave the equipment out, this strategy was positively viewed. For 
example: 
“Having the balls, bat and everything visible and accessible does increase their use. As 
XXX walks by, she will more often than not pick something up and play with it… 
otherwise, out of sight, out of mind” (mother) 
Parental encouragement to be active was a specific strategy promoted in KAPS; 
however, the results presented in Figure 8.2 show that the frequency of parental 
encouragement for children to use the equipment was variable. The most common 
response was once a month (38%), however, 17% reported encouraging their child to 
use the equipment once a week. Fifteen percent of parents reported that they never 
encouraged their child to use the equipment.  
Figure 8.2   Frequency of parental encouragement to use equipment  
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The dose received varied. Although all of the children stated that they used the 
equipment supplied at least once, 44% of children reported that they only used the 
equipment once or twice a week with only 23% using the equipment most days/every 
day. The majority of parents (71%) stated that the equipment provided had the most 
influence on their child’s physical activity. The equipment was very popular with 
children with all children reporting that they liked the equipment ‘a lot’ and 83% of 
children reporting that of all the materials, the equipment helped them the most to 
be active. 
One-third of parents (31%) ranked the playground ball the most used piece of 
equipment. The reasons provided were that it was the most ‘fun’ and could be used 
indoors, so they could use it a lot. Another common reason (given by 6 parents) was 
that their child loves ‘balls’ of any kind. The piece of equipment used least was the 
hula hoop. The majority of parents stated that their child was not interested in it or 
because their child could not use it. 
The most popular piece of equipment reported by the children was the plastic light-
weight cricket bat (36%), followed by the playground ball (30%). Consistent with their 
parents’ views, the hula hoop was reported as the least used piece of equipment; the 
majority of children reported that ‘they didn’t know how to do it’ or that they ‘couldn’t 
do it’.  The majority of children stated that they liked the bat as it was fun and they 
liked to use it (9 out of 15 responses).  
Activity cards 
The set of activity cards was provided to each family. Nearly all parents (94%) found 
the activity cards easy to read and understand, and the majority of children stated 
that they looked at the cards (83%). The use of the activity cards was not as high as 
intended; however, almost two-thirds of children (62%) reported using the cards a 
‘couple of times’, and 33% reported using them most weeks. Children rated the 
activity cards as the second most important way for them to be active (equipment 
being rated first). The bean bag activities were the most popular activities undertaken 
with nearly a quarter of children ranking these at number one. 
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Neighbourhood booklet 
All families received a neighbourhood booklet. Most parents (74%) stated they had 
read the booklet, but not necessarily with the child, and just over half of the children 
(51%) reported that they did not read the booklet at all suggesting low fidelity of this 
strategy. Just over half the parents reported that their child showed interest in going 
to a place in the booklet that they had not been to before; however, at least 60% of 
children stated that they did not go to any of the places in the booklet that they had 
not been to before.  
YMCA 
The YMCA family passes were provided to each family along with instructions on 
where the local YMCA centres were, what facilities they had and how they could use 
their cards. Two in five parents stated that they did not use the YMCA card (41.2%) 
with 29.4% stating that they only used it once and 23.5% two or three times. 
Unfortunately four families had problems accessing the venue due to YMCA 
administrative issues which limited implementation of this strategy. Of the parents 
who stated that they did not use the card, the main reason given was that it was too 
far away (n=4). A large number of parents (73%) felt that the card was a useful way to 
encourage their child to be active. Of those who disagreed, the main reason was that 
they could not get their child to go to the YMCA. The child respondents ranked the 
YMCA card as third highest in relation to what helped them be most active. Swimming 
was the most common activity undertaken at the YMCA (14 out of 15 responses).  
 
8.5.3 Context 
Barriers 
Parents spoke of a variety of barriers to their child engaging in the program and being 
more physically active. These barriers included the child being too tired, being ill, the 
weather being too hot or cold, lack of room to be active at home, a greater attraction 
to TV or video games, being too busy (parents and the child), having too much 
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homework and that their child was too good at making excuses to avoid being active. 
Two parents stated that they would like more suggestions for overcoming their child’s 
constant excuses regarding avoiding being active. Five parents spoke of sibling 
interference – particularly if the sibling was already active. They talked about the 
frustration of their participating child when the sibling took over the equipment or 
began completing the family planner without considering the child participant. 
 
Facilitators 
In addition to the program components reported in 8.5.2 above, the strategy of 
encouraging the whole family to plan and be active together was also influential, with 
nine parents reporting that this was a good way to enjoy being a family as reflected in 
the following quotes: 
“It’s a really nice family thing to do” (mother of Yr.6 girl)   
“Now we all get to go out and do things together – it’s great” (mother of Yr.6 girl) 
One parent even spoke about cancelling her gym membership so “we could exercise 
more as a family…” (mother of Yr. 6 boy) 
Children (n=9) also reported that being encouraged to play fun activities with friends 
throughout KAPS helped them be more physically active. Ten parents reported 
reflecting more on the physical activity opportunities they were providing their 
children as seen in the quote below: 
“It has been an eye-opener for us as parents. We have relaxed our rules as we always 
thought that our house was ‘precious’ but now we think ‘it‘s just a house’ so the kids 
are allowed to do things inside” (mother of Yr. 6 girl). 
 
8.6 DISCUSSION 
The process evaluation of KAPS combined qualitative and quantitative methods to 
examine the implementation of the intervention, identify areas where the delivery of 
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strategies were problematic and identify barriers and enablers to inform the scaling 
up of this intervention to a full trial. These findings are important for assisting in the 
interpretation of the outcome results (Baranowski et al. 2005) presented in Chapter 
7. All families (100%) reported continued involvement in the KAPS program 
throughout the intervention period and stated that they would recommend this 
program to others and would continue using the materials provided. The process 
evaluation data suggest that the dose and fidelity of the KAPS implementation was 
quite modest with the intervention materials being used sporadically throughout the 
12 weeks of the intervention and often not being used as anticipated. Newsletters 
were sent regularly; however, many parents and children reported not reading them. 
This was a disappointing finding as the newsletters were designed as a way to 
communicate with parents and provide strategies to try, resources to locate etc. As 
many of the newsletters targeted parental support, this finding could help explain the 
lack of results seen. This is in contrast to a process evaluation conducted by Kipping et 
al (2011) relating to parent involvement in an obesity prevention trial which reported 
high newsletter usage. However, newsletters in that study were accompanied by 
homework for the child and this may have increased the perception of the 
‘importance’ of the newsletter. The results of a pilot intervention in the family setting 
to improve fruit and vegetable consumption reported that newsletters were a feasible 
and effective way to increase consumption (Pearson et al. 2010). The results of the 
current study suggest that while the newsletters were not effective, more 
investigation into the content, design and timing of delivery of the newsletters may 
lead to more success with this strategy. 
The DVD was also found to be poorly received as the majority of parents and half the 
children did not watch it. This was disappointing as the DVD was designed to reduce 
fear of the unknown by allowing children to watch other children participate in the 
activities, to motivate children and provide ideas and ways to use the equipment 
provided. However, the process evaluation results showed that many parents stated 
that the DVD did not work in their machines, suggesting that this may have been more 
of a technical issue than content ineffectiveness. 
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There were also several other implementation issues that arose, including parent 
difficulty in maintaining their child’s interest throughout the program and the need 
for ideas to continue motivating them. This finding supported the use of making 
contact with families every two weeks as this allowed the candidate to discuss this 
issue with the parents during the phone calls and suggest strategies that they could 
use in future weeks (Saunders et al. 2005). This finding has not been reported in 
previously published process evaluation studies of children’s physical activity 
interventions. 
Parents reported being engaged in the program and using strategies such as planning 
to be active with their children; however, the majority of children reported a lack of 
parental support. It is possible that due to the intervention encouraging parents to 
motivate their children to be active they were not required to provide as much 
support by the end of the intervention and were therefore seen by children as not 
being as supportive. It may also be due to parents’ perceptions regarding their ability 
to provide support. A qualitative study by Bentley et al (2012) found that parents’ 
perceived barriers to physical activity have been consistently negatively associated 
with children’s physical activity and may be important issues to address in future 
interventions. Parental barriers to provide support such as lack of time, monetary 
cost, the local environment, safety concerns, home distractions and pressures for 
sedentary behaviour have been reported in the literature and need to be considered 
in the context of interventions (Hesketh et al. 2005, Mitchell et al. 2012). This finding 
suggests that more research is required into how parental support is provided and 
perceived.  
An important factor that arose from this process evaluation analyses was the need to 
consider more carefully the role of the parent as a ‘co-facilitator’ of the intervention 
delivery. More information and guidance needed to be allocated to this part of the 
implementation process, particularly in the initial phases where the parents’ role was 
sometimes unclear. This finding was reported in the process evaluation of the TAAG 
study which relied on teachers to implement their program. The study reported that 
due to the teachers’ competing priorities, the intervention implementation was 
hindered (Young et al. 2008). This is similar to KAPS where parents were required to 
188 
 
 
 
act as ‘co-facilitators’ and often talked about their own competing priorities such as 
work demands.  
The intervention outcomes presented in Chapter 7 indicated that there was little 
change in children’s physical activity; however, this seemed to differ from the 
perceptions of the parents and their children. The majority of parents (80%) felt that 
their child was more active following the intervention and all children reported that 
they felt more active. All parents stated that they would recommend this program to 
other families and all stated that they would continue using the program materials 
and strategies, suggesting that overall the KAPS intervention was received positively. 
This contrast in results may be due to socially desirable survey responses and/or that 
the parents and children may be more aware of physical activity and the importance 
of participation compared to the beginning of the intervention.  
The process evaluation data presented in this chapter may also provide some insight 
into why the intervention outcomes (Chapter 7) did not significantly increase 
children’s physical activity. As Steckler (2002) states, a thorough process evaluation 
can assist with understanding positive outcomes or elucidating why negative results 
occurred. The strategies used to target mediators in the KAPS intervention may have 
been appropriate to use, however, the process evaluation data have highlighted that 
in certain areas, poor fidelity may have resulted in a lack of change in physical activity. 
For example, all newsletters were received by families, however, they were often not 
read and this was disappointing as they were an important way to communicate with 
parents and provide strategies to implement, resources to locate, and other valuable 
information which may have led to an increase in their child’s physical activity. 
Another example was with the strategy of providing an instructional DVD to target 
fear of the unknown. This was also poorly implemented by families and as such change 
in this mediator may not have been possible.  
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8.7   Conclusion 
The lack of significant effects seen in the current intervention may reflect 
implementation issues rather than genuine ineffectiveness. As such, a thorough 
process evaluation examined issues to inform intervention findings. Several lessons 
were learned about the challenges and benefits of delivery of the KAPS study through 
process evaluation. The provision of newsletters and DVD’s may not be an effective 
means of delivering information to parents and children and as such, alternatives that 
are time-efficient such as mobile phone messaging should be considered (Fjeldsoe et 
al. 2009, Hongu et al. 2014). Finally, promoting physical activity in children who are 
not active may require more of a ‘stealth’ approach to intervention delivery, by 
making physical activity a by-product of daily routines or alternative activities and not 
requiring special motivation or commitment to be active (Brockman et al. 2011). For 
example, increasing the amount of active homework, encouraging children to walk to 
school with their friends, or organising children to sweep up leaves at home are all 
‘stealth’ strategies designed to increase children’s physical activity. 
The reported lack of ongoing motivation required for children was a challenge and 
highlights the need to develop strategies for maintaining motivation long-term. 
Potential maintenance strategies may include development of websites to provide 
motivational messages and/or activity ideas, mobile apps to send simple motivational 
messages; or developing parent social networks to discuss and share experiences 
(Merkel et al. 2012, Fjeldsoe et al. 2014). More support is also required for parents as 
‘co-facilitators’ of intervention implementation, which may involve more 
collaboration with researchers prior to the commencement of interventions and/or 
on-going communication such as telephone or email support.  
Overall, the findings of this process evaluation have provided valuable information for 
future intervention development and have assisted interpretation of the outcome 
results of the KAPS intervention. 
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Chapter 9             Discussion of thesis findings 
________________________________________________________ 
9.1 Summary overview 
This thesis examined physical activity mediators through a systematic sequence of 
mixed methods approaches. The aims of the thesis were to identify children’s physical 
activity mediators and explore the feasibility of targeting these mediators; to develop 
psychometrically sound measures to assess physical activity mediators; and to 
develop, implement and evaluate a pilot intervention targeting these mediators and 
promoting children’s physical activity.  
The findings presented in this thesis contribute to the evidence base for informing the 
development of effective interventions aimed at promoting children’s physical 
activity. The systematic review presented in Chapter 2 (see Brown et al, 2013) 
provided insights into the effectiveness of previous physical activity interventions on 
mediators of children’s physical activity and highlighted the lack of studies that have 
statistically examined the mediating effects of interventions. The qualitative study 
presented in Chapter 3 provided an increased understanding of potential mediators 
from children’s and parents’ perspectives including the emergence of previously 
unidentified potential mediators through a series of focus groups and interviews. The 
qualitative study also provided valuable information regarding the potential feasibility 
of strategies targeting these mediators. The systematic review presented in Chapter 
4 (see Brown et al., 2009) provided details of the variations in reporting of 
psychometric properties of measures used to assess mediators and identified the 
need to further develop reliable and valid measures of physical activity mediators.  
Building on this, the methodological work in Chapter 5 presented the outcomes of 
development and testing of valid and reliable measures for assessing physical activity 
mediators, including the use of Rasch modelling (Andrich 2011). This combination of 
qualitative and methodological research and systematic reviews of the literature 
informed the development of the pilot study, Kids Physical Activity with Parental 
Support (KAPS), a novel family-based intervention which aimed to promote children’s 
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physical activity outside of school hours by targeting key mediators and examining the 
mediating pathways using appropriate statistical techniques (Chapters 6-8). 
 
9.2  Need for suitable behaviour change theories for children 
A major conceptual issue highlighted in this thesis is the use and appropriateness of 
current behaviour change theories for children. There is a lack of literature relating 
to mediators of children’s physical activity as outlined in Chapter 2 (Baranowski et al. 
1998, Lewis et al. 2002, Lubans et al. 2008). A lack of effectiveness of past 
interventions promoting children’s physical activity (Baranowski et al. 2005, Van 
Sluijs et al. 2007, Metcalf et al. 2012), and the challenges encountered in the 
development and implementation of the KAPS intervention have highlighted the 
need for a greater understanding of the mechanisms for effectively changing 
children’s physical activity behaviour. What is highlighted in this thesis and current 
evidence to date is the need to develop behavioural theories that aid understanding 
of the mechanisms of behaviour change in children and whether existing theories 
have been adequately (or appropriately) applied.  
The choice of theory is critical in intervention development as it can identify the 
theoretical constructs to target to induce behaviour change and ways to translate 
these constructs into the most appropriate methods, strategies and intervention tools 
(Glanz et al. 2010). The literature has identified a variety of theories used to inform 
children’s physical activity interventions; however, there have been questions 
regarding which theories are being used, how they are being used and how they are 
being tested in research and practice (Noar et al. 2005, Baranowski 2006, Glanz et al. 
2010). Of particular concern is the use of theories that have not clearly been linked to 
change in behaviour, especially in children (Van Sluijs et al. 2007). 
The intervention literature highlights the importance of providing a sound rationale 
for the use of the selected theory or combined theories (including the rationale for 
use in child populations) as well as providing information on how the theoretical 
constructs were selected, measured and targeted. Chapter 2 of this thesis identified 
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that social cognitive theory (SCT) was the basis of the majority of interventions 
targeting change in children’s physical activity (in 12 out of 18 studies). This theory has 
been shown to be appropriate for use in child populations and the key component of 
the theory, reciprocal determinism, means that a person can be both an agent of 
change and a responder to change, therefore enhancing the use of SCT in behaviour 
change interventions (Bandura 1998).  
The current thesis presented the results of a pilot intervention, KAPS, which targeted 
constructs from SCT and behavioural choice theory (BCT). In spite of the systematic 
development of strategies targeting these constructs as mediators, the outcomes 
were ineffective and the process evaluation data suggest low levels of engagement in 
all aspects of the program over the 12-week period. This highlights the challenge of 
operationalising theoretical constructs in interventions. Future research is needed to 
identify how best to manipulate these mediating variables to obtain behaviour change 
(Baranowski et al. 2005). The literature review in Chapter 2 identified only four 
children’s physical activity interventions (Bergh et al. 2012, Carson et al. 2013, Dewar 
et al. 2013, Eather et al. 2013) that have conducted mediating analyses to examine 
causal pathways. As such, there is a need for more research to be conducted to expand 
the existing evidence base.  
It is therefore recommended that future studies incorporate a sound rationale for the 
use of particular theories in their studies and contribute by using mediating analyses 
to inform the most appropriate variables targeted. Appropriate theories can be used 
to inform the selection of behaviour change techniques that have been proven to be 
effective, informing on participants who are more likely to benefit from the 
intervention and tailoring the behaviour change techniques to individuals or groups 
based on their characteristics related to the theory (Painter et al. 2008, Prestwich et 
al. 2014). Therefore, explicit links between the theory selected, potential mediating 
pathways and outcomes should be described to further our understanding of 
behaviour change and intervention effects. It is also suggested that future studies 
consider the development and testing of new conceptual models for how behaviour 
might change (and how to sustain changes), then test mediation based on the new 
conceptual model. 
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The selection of the most suitable behaviour change theories for children is 
challenging; however, there are also difficulties in operationalising and measuring 
constructs that need to be considered. 
 
9.3   Challenges of assessing mediators of children’s physical activity  
This thesis has identified the wide variation in methods of reporting psychometric 
properties of measures used to assess physical activity mediators (Brown et al. 2009), 
and a lack of methodological studies that have been conducted on mediators of 
change in children’s physical activity (Lewis et al. 2002, Lubans et al. 2008). The 
specific challenges associated with developing and administering measures of physical 
activity mediators in children (LaPorte et al. 1985, Baranowski et al. 1991, Rice et al. 
2000), has highlighted the need for future research to examine existing instruments 
prior to use, modify where required and conduct psychometric testing of the revised 
instrument to ensure suitability for use in the population of interest.  The 
development of internationally agreed upon standards for validity and reliability, 
relevant to this field of work has also been highlighted (Terwee et al. 2007). A review 
published by the candidate showed a wide variation in the reporting of psychometric 
properties of potential mediators (Brown et al. 2013). Without clear and consistent 
reporting, difficulties arise in the interpretation of intervention success. 
The literature has also identified concern over the operationalisation of mediators of 
children’s physical activity (Noar et al. 2005, Brown et al. 2013). Many behavioural 
theories contain constructs that are very similar but use different terminology, such 
as ‘benefits’ and ‘positive expectancies’, suggesting the need for a common set of 
terminology in this area. Clear and specific definitions of the mediators and the 
psychometric properties of its measures should be stated in future studies. 
Attention has been drawn towards the specificity of the mediator in relation to the 
target behaviour as it has been shown that global measures of constructs such as self-
esteem and self-efficacy may not capture the context of the behaviour. For example, 
an intervention targeting sport would be expected to measure sport-specific self-
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efficacy (Dishman et al. 2004, Van Sluijs et al. 2007, Lubans et al. 2012). There is also 
concern over the use of part of or adapted scales without validating the new version 
of the scale in the population of interest (Terwee et al. 2007, Davison et al. 2009). This 
is particularly important as the context in which the scale is being administered may 
be different to that in which the original scale was developed. Finally, the use of 
sophisticated psychometric methods such as Item Response Theory (Streiner , Golan 
et al. 2004) and Rasch modelling techniques (Barradas et al. 2007, Jago et al. 2011) 
should be considered for evaluating the properties of self-report measures due to the 
increasing body of empirical evidence that both respondent and question 
characteristics affect the reliability of responses in surveys (DeVellis 2012). 
 
Overall, it is recommended that more studies examining the psychometric properties 
of mediator measures of children's physical activity are needed. No studies have been 
published to date reporting responsiveness of mediator measures, an important 
aspect of evaluations examining interventions targeting change. Interventions that 
target mediators should be able to interpret intervention success by targeting the 
most appropriate mediators and using valid, reliable and behavioural specific 
measures.  
 
9.4    Strategies that effectively target mediators 
Another issue that requires further investigation is how mediators are targeted in 
intervention studies. Chapter 3 presents findings from a qualitative study that was 
undertaken to provide insights into potential mediators to target and to determine 
the feasibility of intervention strategies to use in KAPS. Intervention materials were 
developed specifically to target the selected mediators and pilot tested to determine 
their feasibility. The process evaluation results presented in Chapter 8 found that 
nearly all strategies were well received by parents and children; however, there was 
an apparent low engagement with the intervention materials with many ‘time poor’ 
parents failing to fully participate in the program. This suggests that the strategies 
used may not have been effective in engaging parents and children and that they may 
also have lacked feasibility. For example, newsletters were developed to provide 
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advice to parents on ways to increase parental support (one of the targeted 
mediators) for children’s physical activity; however, few parents reported reading all 
the newsletters provided. While newsletters have frequently been used successfully 
in many previous interventions (Pearson et al. 2010, Rhodes et al. 2010), the content 
of the newsletters may not have been completely understood or enacted upon 
appropriately (if at all).  
Further research is therefore required to examine the most appropriate and 
effective way to deliver ‘messages’ to parents. The process evaluation results of the 
KAPS intervention highlighted the need to educate parents about the importance of 
physical activity, provide advice on how to provide opportunities for children to be 
active and motivate children to continue to be active. If this information can be 
delivered effectively, for example, via mobile phone apps which can deliver brief 
messages to time-poor parents, we may see more effective interventions in the 
future. The use of text messaging has been found to be an effective way to deliver 
health behaviour messages (Shapiro et al. 2008, Fjeldsoe et al. 2009, Militello et al. 
2012) and delivering text messages providing daily messages, support, tips and 
reminders to parents has been seen to be effective in recent health behaviour 
interventions (Bin-Abbas et al. 2014, Fjeldsoe et al. 2014). The use of specifically 
tailored messages may also be useful in health behaviour interventions such as 
KAPS. It was apparent that parents were at different stages of readiness to engage in 
the intervention and messages tailored according to support preferences may be 
required.  
 
The use of schools and communities should also be considered in the delivery of 
‘messages’ to parents. Recent reviews have supported the use of multicomponent 
interventions where school, community and family settings are targeted to provide 
information and reinforce messages given to children (Kriemler et al. 2011, Van Sluijs 
et al. 2011). An example can be seen in the Transform-Us intervention where 
newsletters were sent home to parents to reinforce information given to children at 
school. This study also provided ‘physically active’ homework which children would 
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complete at home, often with parental co-participation which assisted in 
reinforcement of health messages (Salmon et al.). 
 
An increased focus on direct family involvement rather than indirect involvement (i.e. 
supporting child to be active through providing information) may also be needed. 
Evidence of the lack of co-participation and child-perceived parent support in KAPS 
suggests the strategies targeting these mediators may not have been appropriate or 
were not emphasised enough in the intervention. A strategy that has been shown to 
be effective is encouraging parents to be involved in the development of health 
behaviour goals with their child (Reynolds et al. 2008, Rhodes et al. 2010). If parents 
are aware of the specific goals developed, they may be more supportive of change 
and be more willing to provide positive feedback to the child in regards to effort and 
participation and assist in tracking progress towards the goals. Text messages could 
be delivered to parents mobile phones to remind them of their child’s progress 
towards their goals and encourage further support. Similarly, websites could be 
developed which keep track of the child’s progress which the parents and child can 
monitor and use as a motivational tool. Incentives have been shown to be effective in 
encouraging health behaviour change (Adams et al. 2014, Giles et al. 2014) and may 
be useful in improving child-perceived parent support. These incentives could be 
offered according to stages of achievement towards goals such as vouchers for laser 
tag, indoor trampolining sites and indoor climbing sites. The KAPS intervention used 
stickers as incentives for children for the activity planners, however, these were not 
used often, suggesting they were not an adequate motivation. 
 
Another strategy to consider for targeting self-efficacy, the use of physical activity 
equipment at home and enjoyment would be the promotion of active video games, 
which integrate video game play and physical activity into one medium and have been 
shown to be effective in increasing youth physical activity (Barnett et al. 2011, LeBlanc 
et al. 2013). The review by LeBlanc reported that children enjoyed using active video 
games and spent an average of 87% more time in free play when given access to these 
games compared to indoor versions of traditional physical activity. 
197 
 
 
 
Finally, the strategy of providing a booklet outlining places in the local neighbourhood 
required modification. The process evaluation results in Chapter 8 indicated that all 
families received the booklet; however, many did not read it or go to places of interest. 
It may be appropriate to consider providing ideas for activities to do at venues 
identified in the booklet, such as having a family BBQ followed by a simple active 
‘commando’ course where families follow a designated trail with activities provided 
along the way, or even a nature version of ‘Bingo’ - this may encourage more use of 
outdoor facilities.  
The results of KAPS suggest more research needs to be undertaken to carefully link 
suitable strategies or at least content of intervention materials, in targeting 
appropriate mediators and ensure that these are tested prior to use in interventions.  
 
 9.5   Intervention implementation 
The implementation of the strategies by families, particularly parents, is important to 
consider in future studies. The process evaluation findings presented in Chapter 8 
provided valuable information regarding the differences in intervention 
implementation between families. For example, a number of families stated that they 
were not prepared to allow the equipment to remain inside and visible to participants, 
which was a key strategy for targeting accessibility. It may be that moderating analyses 
are required to assist in our understanding of for whom or under what circumstances 
the intervention may work best. Previous intervention studies have examined how sex 
has moderated intervention effects, with stronger effects among girls or boys (Salmon 
et al. 2008, Smith et al. 2008, Yildirim et al. 2011). There may be many other 
moderating factors, particularly in family-based studies, such as differences in 
parenting styles as described in related literature (Jago et al. 2011, Saunders et al. 
2012) that could moderate whether or not the program was implemented as 
intended. 
The findings suggest that more consideration be taken into parent-child 
communication and message delivery in family interventions to ensure more effective 
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implementation of the program. Often by virtue of consenting to be part of an 
intervention it is assumed that parents can effectively engage in intervention 
strategies. However, unless parents have the confidence, readiness and belief in the 
importance of the intervention, it is unlikely that they will be prepared to help and 
support children change their physical activity behaviours. Several family-based 
studies were found in the literature where parent  newsletters included information 
on skills parents can develop in relation to talking to their child, dealing with resistance 
to change and ways to work together as a family (Reynolds et al. 2008, Gruber et al. 
2009, Davison et al. 2013). Whilst the KAPS newsletters contained several tips on 
topics such as overcoming barriers, more emphasis on parents as ‘message deliverers’ 
may have assisted in the transmission of messages from the parent to the child 
regarding physical activity.   
The development of parent social networks may also assist in intervention 
implementation to promote discussion and share experiences (Merkel et al. 2012, 
Fjeldsoe et al. 2014). The use of social networks has been highlighted as a strategy to 
sustain physical activity in epidemiological and intervention research and may be 
beneficial as a way to sustain physical activity motivation. (Yu et al. 2011, Rovniak et 
al. 2013). A systematic review by MacDonald-Wallis (2012) synthesised findings from 
various social network analyses of child and adolescent physical activity and found 
that interventions that account for the influence of friendship groups might have 
utility as a means of increasing youth physical activity. 
 
9.6    Children’s physical activity interventions in the family setting 
A major challenge of the KAPS intervention was delivery in the family setting. The 
family is a key influence on children’s physical activity (Kitzmann et al. 2006, Brockman 
et al. 2009, Brustad 2010); however, engagement of parents has been reported in the 
literature as very challenging, and may explain the relative paucity of studies which 
have been implemented in the family setting in this age group (Baranowski et al. 1990, 
Beech et al. 2003, Van Sluijs et al. 2011, Barr-Anderson et al. 2013). In the peer review 
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literature, only seven family-based intervention studies targeting children’s physical 
activity have been published (Baranowski et al. 1990, Baranowski et al. 2003, Beech 
et al. 2003, Robinson et al. 2003, Story et al. 2003, Chen et al. 2009, Trost et al. 2009). 
Only one of these studies reported a positive significant effect on physical activity and 
none reported intervention effects on the mediators or conducted mediating analyses 
to confirm any mediated effects. Four of the studies were part of the GEMS multisite 
study in the US, which reported that recruitment and parent participation were major 
limitations to intervention implementation (Baranowski et al. 1990, Story et al. 2003). 
This finding was supported in the Trost et al (2003) family intervention which 
suggested that future physical activity interventions targeted at children should 
include and evaluate the efficacy of strategies used to increase parents’ capacity to 
provide support for physical activity. The KAPS intervention also had difficulties in 
recruitment of families and it therefore seems that more research is needed to 
identify effective methods of engaging and connecting with families, particularly 
parents and even extended families. Recruitment challenges may be lessened by 
attracting participants to the study through ‘stealth’ approaches. That is, instead of 
the focus being openly on promoting physical activity (which may be potentially 
undesirable to those we are trying to reach), an intervention may target, for example, 
environmental change by reducing car pollution and encouraging children to walk or 
cycle to school (Brockman et al. 2011). Another example of a ‘stealth’ approach is the 
use of a smartphone application such as wooftrax.com which keeps track of your walks 
with a dog. After each walk, distances are calculated and money is donated to a 
selected animal shelter or rescue on your behalf. This strategy might improve 
children’s physical activity while focusing on the walks as a means to assist pets in 
animal shelters.  
The challenges faced by implementing physical activity interventions in the family 
setting may be lessened by using multi-setting approaches, particularly involving 
schools. Schools have been the predominant setting for interventions promoting 
physical activity in the past and have shown some effectiveness in behaviour change 
(Van Sluijs et al. 2007, Brown et al. 2009). However, evidence suggests that combining 
school and family settings may enhance effectiveness of interventions beyond just 
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focusing on school settings alone (Salmon et al. 2007, O'Connor et al. 2009). Schools 
provide an opportunity to connect with parents, including the parents of low active 
children who are often difficult to engage.  
 
9.7  Strengths and limitations  
When interpreting the findings of this thesis, several limitations should be 
acknowledged. The KAPS intervention identified the difficulties in recruiting families 
(as discussed in Chapter 5). This highlights the need for further research on more 
effective ways to reach and engage families, particularly those with low active 
children. Although a pilot study, the small sample size limited the ability to detect 
intervention effects and effects on mediating variables due to a lack of statistical 
power. The self-report measures used in the KAPS intervention were developed and 
tested thoroughly and were found to be valid and reliable, however, testing for 
sensitivity to change and behavioural stability testing would have enhanced the 
validity of the findings (Mâsse et al. 2012). Finally, the intervention strategies may not 
have been adequately implemented or may not be the most appropriate for changing 
the potential mediators and hence increasing children’s physical activity.  
One of the major strengths of this thesis is the formative research undertaken to 
develop the KAPS intervention. A mixed-methods approach was employed to better 
understand and test the importance of children’s physical activity mediators. The 
qualitative approach presented in Chapter 3 allowed rich insights from children and 
parents in similar populations to participants in the KAPS pilot intervention study. 
These data were supported by the quantitative methodology used in Chapters 2, 4, 5, 
6 and 7 where identification of mediators, effectiveness of past interventions, 
appropriate measures and the KAPS intervention was gained.  
Finally, studies in this thesis were based on strong theoretical underpinnings, including 
SCT and BCT, and the ecological model which was used as a framework to guide 
intervention development (Bandura 1998, Epstein 1998, Sallis et al. 2002). This 
assisted the selection of the most appropriate potential mediators and guided ways 
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to translate these constructs into the most appropriate methods, strategies and 
intervention tools (Green et al. 2006Green et al. 2006, Glanz et al. 2010). 
 
9.8 Implications of this research 
This thesis has highlighted the complexity of changing health behaviours and the 
need to gain a better understanding of the actual mechanisms of behaviour change 
and the challenges associated with measuring and evaluating change, particularly in 
children. The choice of mediators to target in future interventions requires careful 
consideration. When targeting overall physical activity, future studies should explore 
the use of more context specific mediators, as targeting global measures of 
constructs such as self-efficacy may not be specific enough to change behaviour in a 
particular context. The examination of potential interactions that may occur 
between mediators in an intervention should also be considered. Behaviour change 
may result from interactions between mediators, therefore studies need to examine 
these interactions for a more informative insight into the behaviour change 
mechanisms. It is also important to consider the direction of association between 
physical activity and the mediator variables. It may be that changing physical activity 
results in a change in the mediator, not just targeting the mediator to effect change 
in physical activity. If reciprocal relationships do exist, a better understanding of 
when and how they occur will extend our knowledge of behaviour change. 
The need for the development and testing of new conceptual models for how 
behaviour might change is also highlighted. Although the mediating role of most 
existing behavioural theories has been infrequently examined, there may be a need 
for development of new theories that are more effective in explaining how and why 
children’s physical activity changes.  
Several measurement issues also need to be examined in future studies. The 
timeline for and frequency of measurement of mediators during an intervention is 
important to consider. Future studies should examine whether changes in the 
mediators occur at regular intervals (i.e. incremental changes) or at specific times 
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during the intervention. That is, would more frequent mediator measurement allow 
us to examine when behaviour changes are most likely to occur? A better 
understanding of the mechanisms of behaviour change may lead to more effective 
interventions. 
 
 9.9 Conclusion  
This thesis has contributed to the limited evidence base examining mediators of 
children’s physical activity. It has highlighted the need to select an appropriate 
theoretical base for interventions, particularly in relation to whether theories used 
relate to change in behaviour and not just predict behaviour. Also, reporting of validity 
and reliability of measures should be encouraged, including sensitivity to change and 
behavioural stability validation. Finally, a better understanding of how to engage and 
educate parents and/or families is needed.  
Further intervention studies are needed to confirm the causal pathways and direction 
of the relationships from intervention to behaviour change. This will provide a better 
theoretical understanding of the differing influences on children’s physical activity and 
help identify the most appropriate mediators to target in the future, enhancing the 
effectiveness of behaviour change interventions. Future studies should also consider 
the intensity of interventions as it may be that KAPS was not intense enough to cause 
the changes required. 
This thesis has provided a more in-depth understanding of the causal mechanisms of 
behaviour change, specifically through the identification of potential mediators as 
well as identification of challenges in implementing effective intervention strategies 
targeting these mediators. A better understanding of these mechanisms is likely to 
enhance the effectiveness of future physical activity interventions.   
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Abstract
Background: Many interventions aiming to increase children’s physical activity have been developed and
implemented in a variety of settings, and these interventions have previously been reviewed; however the focus of
these reviews tends to be on the intervention effects on physical activity outcomes without consideration of the
reasons and pathways leading to intervention success or otherwise.
To systematically review the efficacy of physical activity interventions targeting 5-12 year old children on potential
mediators and, where possible, to calculate the size of the intervention effect on the potential mediator.
Methods: A systematic search identified intervention studies that reported outcomes on potential mediators of
physical activity among 5-12 year old children. Original research articles published between 1985 and April 2012
were reviewed.
Results: Eighteen potential mediators were identified from 31 studies. Positive effects on cognitive/psychological
potential mediators were reported in 15 out of 31 studies. Positive effects on social environmental potential
mediators were reported in three out of seven studies, and no effects on the physical environment were reported.
Although no studies were identified that performed a mediating analysis, 33 positive intervention effects were
found on targeted potential mediators (with effect sizes ranging from small to large) and 73% of the time a
positive effect on the physical activity outcome was reported.
Conclusions: Many studies have reported null intervention effects on potential mediators of children’s physical
activity; however, it is important that intervention studies statistically examine the mediating effects of interventions
so the most effective strategies can be implemented in future programs.
Keywords: Mediator, Child, Physical activity promotion, Theory
Background
The physical, mental and social benefits of physical ac-
tivity for children are widely acknowledged [1-5]. In
spite of public health recommendations for children to
spend at least 60 minutes each day in moderate- to
vigorous-intensity physical activity [6-8], many children
are not meeting the minimum recommended levels [9].
Of further concern, there is evidence of substantial
declines in physical activity levels from childhood
through to adolescence [10-14]. It is therefore important
to address physical activity participation during child-
hood through the development of effective and effica-
cious intervention strategies.
Many interventions aiming to increase children’s phys-
ical activity have been developed and implemented in a
variety of settings, and these interventions have
previously been reviewed [15-17], with a recent re-
view suggesting an overall lack of effectiveness of
interventions to increase children’s objectively measured
physical activity. The focus of these reviews tends to be
on the intervention effects on physical activity outcomes;
however, the reasons and pathways leading to interven-
tion success or otherwise are also important to identify.
Kamath and colleagues performed a meta-analysis with
18 studies that aimed to promote physical activity
among 2-18 year olds (studies published since each
database’s inception to February 2006 were included)
[18]. The meta-analysis reported a small but statistically
significant pooled effect size of 0.12 (0.04, 0.20) on
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increases in physical activity. Interestingly, that review
also reported stronger effects for studies that utilised
multiple cognitive approaches (e.g., goal setting, problem
solving/relapse prevention) and stronger effects for stud-
ies that included behavioural reinforcement. It has been
argued that for the development of interventions that re-
sult in long-term behaviour change, understanding the
mechanisms through which the intervention achieved
success is critical [19].
The mechanisms by which intervention strategies
achieve their effect are usually through intermediate or
mediating variables that are hypothesised to be causally
related to the outcome of interest. Mediators can be
defined as “intervening causal variables that are
necessary to complete a cause-effect pathway between
an intervention and physical activity” [20]. Potential
mediators are identified in behavioural theories such as
social cognitive theory [21] and the theory of planned
behaviour [22], and while studies often use these theor-
etical frameworks to guide their interventions the suc-
cess of targeting these mediators is not well understood.
It is suggested that formal mediating analysis is un-
dertaken to determine the causal sequence between
the intervention and the outcome by identifying if the
independent variable (i.e. the intervention) exerts its
effect on the outcome (i.e. physical activity) through a
proposed mediating variable [19,23].
There are several approaches to establishing medi-
ation, however the basic process involves testing how
the independent variable changes the mediating variable
(action theory), how the mediating variable influences
the outcome controlling for the independent variable
(conceptual theory) and the mediated effect test to ex-
plore the extent of the mediated effect on the interven-
tion effect on the outcome [24].
The development of-theory based interventions identi-
fying mediators of change in physical activity is highly
complex, partly due to the often subjective nature of be-
havioural measures and associated measurement difficul-
ties, particularly in children. Children present specific
challenges for physical activity measurement due to the
differing rates of maturation and development among
children of the same age, their lower levels of cognitive
functioning which affects their ability to think abstractly
and perform detailed recall. Children also have a more
sporadic and variable physical activity pattern than
adults, making objective measurement more diffi-
cult [25,26].
This current review aims to develop and add to
previous reviews of mediators of physical activity
interventions in young people [27-29] by including all
physical activity interventions that have reported on
mediators, and by calculating effect sizes for interven-
tion effects on mediators. Previous reviews are limited
because they either excluded studies that did not report
a mediating analysis [27,28] or relied on statistical sig-
nificance only for determining intervention effects [17].
While no formal statistical mediation analyses were
reported in previously reviewed studies, direct interven-
tion effects on potential mediators (as indicated by tests
of statistical significance) were variable and tended to be
more successful if the intervention also positively
impacted on children’s physical activity. Emphasis on the
statistical significance alone, as relied on by Salmon and
colleagues, may be inappropriate as a sufficiently large
sample size may result in a statistically significant result
for even trivial effects [30,31], conversely a small sample
size may result in a lack of statistical power for detecting
meaningful effects. Therefore calculating an effect size
enables the investigator to interpret the magnitude of
the intervention effect on potential mediators irrespect-
ive of sample size [32].
Furthermore, this review will focus on children aged
5-12 years because this covers the complex and dynamic
time periods when physical activity levels begin to de-
cline. Previous reviews have covered wider age groups
(e.g. 2-18 years) [17] but have made little distinction be-
tween the intervention effects on younger versus older
children.
Therefore, the aim of this paper was to provide an up-
to-date review of the efficacy of physical activity
interventions targeting 5-12 year old children on poten-
tial mediators and, where possible, to calculate the size
of the intervention effect on the potential mediator.
Intervention effects on the physical activity outcomes
were also examined.
Methods
A comprehensive search of published studies was
conducted using the computer databases Medline and
Premedline; SCOPUS; Sport Discus; CINAHL; Sci-
ence Direct; PsycARTICLES; PsycInfo; Cochrane, So-
cial Scisearch and all Ovid databases. A search was
conducted for articles in the English language published
from 1985 to April 2012. Subject terms included phys-
ical activity, children, youth, mediation, mediator, inter-
vention, randomiz(s)ed controlled trial. The flow of
studies through the review process is reported in
Figure 1.
To be eligible for inclusion in the current review, stud-
ies had to: 1) be a randomised controlled trial (RCT),
group RCT, comparative or concurrent trial or quasi-
experimental study; 2) have a sample that included elem-
entary school aged children (5-12 years) at baseline; 3)
have a sample size greater than 30; and 4) report
potential mediators of physical activity change. Over-
weight or obesity treatment studies or studies of clinical
populations were excluded. Article selection and data
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extraction was performed by the authors. When
opinions differed over inclusion, consensus was reached
through discussion.
Data extraction
Data was extracted onto forms developed for this review.
The following data were extracted: author, date and
country of study, study design, description of the inter-
vention (e.g. duration, theoretical underpinning, strat-
egies used in the intervention), aims, characteristics of
the participants (sample size, age, gender), physical activ-
ity outcome variables and measures, potential physical
activity mediator variables and measures, intervention
effects on outcome and potential mediating variables
(refer Additional file 1: Table S1). Data were extracted
by a co-author for a random selection of approximately
12 studies and were found to be consistently reported.
Where effect sizes of the intervention on potential
mediators were not reported, the effect size for studies
that reported a significant direct effect on the mediator
was calculated. In studies where there is a comparison
made between two groups (e.g. control vs intervention),
effect sizes can be measured either as the standardised
difference between the two group means or as the effect
size correlation (r) which informs on the magnitude of
the effect on participants of being assigned to either
control or intervention groups [30,31]. Effect sizes were
unable to be calculated for six studies due to insufficient
information [33-38]. Effect sizes (Cohen’s d) for the
intervention on potential mediators for the remaining
studies were calculated by using formula described by
Lipsey and Wilson [39]. In line with Cohen’s classifica-
tion [40], effect size was defined at four levels: (≤0.2)
trivial, (>0.2-0.5) small, (>0.5-0.8) moderate, and (>0.8)
large.
Coding intervention effects
To summarise the intervention effects on potential
mediators of physical activity change, studies were
grouped by potential mediator variables within levels of
influence according to ecological models [41]: cognitive/
psychological (e.g. knowledge, self-efficacy); social envir-
onment (e.g. family support for physical activity); and
physical environment.
Results
Search results
Thirty-one intervention studies were eligible for inclu-
sion in this review. Interventions were published
between 1985 and April 2012 (See Additional file 1:
Table S1). The majority of studies (n=21) were RCTs
[33,37,38,42-59], five studies were quasi-experimental in
design [36,60-63], four were comparative/concurrent
trials [34,35,64,65], and one used a crossover design [66].
Twenty-three studies were conducted in the US, with
most of the remainder of studies from Europe. Increas-
ing physical activity was the primary aim in 15 studies
[35-38,44,46-50,52,58,63,65-67]; decreasing cardiovascu-
lar disease risk factors was the primary aim in four stud-
ies [33,42,45,62]; general health promotion was the
primary aim in two studies [34,51] and nine stu-
dies reported obesity prevention as the primary aim
[43,53-57,59,60,68]. Two studies examined intervention
effects on potential mediators separately for boys and
girls [48,65].
Theoretical frameworks
Social Cognitive Theory (SCT) was reported as the the-
oretical basis in ten studies [42,47,54-57,59,62,65,69] and
Social Learning Theory in four studies [33,34,43,70]. Sin-
gle studies reported using Theory of Planned Behaviour
(TPB) [44] and the Social Ecological Model (SEM) [48].
Four studies reported aspects of two or more theoretical
frameworks [35,42,65,68]; Harrell et al incorporated
SCT and Theory of Planned Behaviour (TPB) [42],
Gortmaker et al used SCT and Behavioural Choice The-
ory [68], Pate et al applied SCT and Pender’s Health Pro-
motion Model (HPM) [65] and Jurg et al incorporated
aspects of SEM, TPB, Physical Exercise and Habit, Pre-
caution Adoption Process Model and Service Quality
Model [36]. Twelve interventions did not describe a the-
oretical framework.
Intervention effects on potential mediators
Table 1 provides a summary of the direction and size of
association between the intervention and the potential
mediators. Eighteen potential mediators were identified
76 potentially relevant articles identified
using literature search
35 full text articles
reviewed
31 articles included in review
41 articles excluded based on titles/abstract 
- 24 non target age group
- 7 conducted in obese populations
- 8 samples too small
- 2 methods papers
4 excluded:
- 2 duplicate interventions
- 2 no PA outcomes reported
Figure 1 Flow of studies through the review process.
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Table 1 Summary of size and association between the intervention and potential mediator and physical activity
outcomes
Studies with positive significant effect on
potential mediator (and rating of
effect size)
Physical activity
outcomes*
Studies with no significant effect on
Potential mediator (and rating of
effect size)
Physical
activity
outcomes*
Cognitive/
psychological
Self-efficacy
towards PA
14 T [45,47,52] +
[35,43,45,47,52,62]
T [49,53,59] + [49,53,59]
S [43,63] (gp 1&2) S [55]
L [62] 0 [63] (gp 1&2) M [57] 0 [36,37,55,57]
NC [35] NC [36,37]
Self-perception/
self-esteem
5 L [63] (gp.1) + [63] (gp.1) T [67] + [57,63] (gp 2),
[67]
S [55,57]
M [56] 0 [55,56]
L [63] (gp 2)
Knowledge 9 S [42,43] + [43,59,71] S [66] + [66]
M [59,68,71] NC [37]
NC [33,34] 0 [33,34,42,68] 0 [37]
Enjoyment of PA 6 L [49,60] + [49,60] T [48] (boys) + [48] (boys),
[48] (girls),
S [48] (girls), [56,67] [53,67]
M [53]
0 [56]
Intention to be
physically active
5 T [65] (boys) + [46] S [67] + [36,67]
M [46] M [65] (girls)
0 [65] (boys) NC [36,38] 0 [38,65] (girls)
Outcome
expectancies
5 S [47] + [36,47] T [49] + [49,57]
NC [36] S [55,57] 0 [55]
Preference for PA 4 S [57] + [46,57] S [55] 0 [54,55]
L [46] L [54]
Attitude towards
PA
2 M [44] + [44] T [66] 0 [66]
Perception of
safety
2 - - T [49,50] + [49]
0 [50]
PA beliefs 2 S [65] (boys and girls) 0 [65] (boys and
girls)
T [47] + [47]
Habit 1 NC [36] + [36] -
Attraction to PA 1 - - M [46] + [46]
Exercise
behavioural
capability
1 NC [35] 0 [35] - -
Awareness of PA
levels
1 - - NC [36] + [36]
Perceived
behavioural
control
1 NC [38] 0 [38] - -
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from the 31 studies that met the inclusion criteria, most
of which were cognitive/psychological (n= 15) All stud-
ies used questionnaires to measure the mediating
variables. None of the studies included in this review
reported conducting formal mediating analysis.
Cognitive/psychological potential mediators
Fifteen cognitive/psychological mediators were identified
from the included intervention studies.
Self-efficacy
Self-efficacy was the most commonly examined potential
mediator (n=14 studies). Seven studies found a positive
significant effect on self-efficacy, with small to large effect
sizes ranging from 0.11 to 0.82 [35,43,45,47,52,62,63]. A
positive intervention effect on physical activity was found
in six of these studies. Self-perception/self-esteem was also
targeted in six studies, with small to large effect sizes ran-
ging from 0.16 to 0.80 and a positive significant effect on
this potential mediator found only in one study [63] (in
one group only). A positive intervention effect on physical
activity was also found in this study.
Knowledge
Knowledge was examined in nine studies [33,34,37,
42,43,45,59,68,71]. Seven of these reported positive inter-
vention effects [33,34,42,43,59,68,71], with six reporting
small-moderate effects ranging from 0.34-0.69 [42,43,59,
66,68,71]; the remaining two studies did not supply
enough data to calculate the effect size. Four out of the
nine studies reporting positive intervention effects on
knowledge also reported positive intervention effects on
the physical activity outcome [42,43,51,59].
Intention to be physically active
Intentions to be active were examined in five studies
[36,46,61,65]. Positive intervention effects were found in
two of these studies (one in boys only) [46,65], with triv-
ial to moderate effect sizes. Of these two studies a posi-
tive significant effect on the physical activity outcome
was reported in one [46].
Enjoyment of physical activity
Enjoyment of physical activity was examined in six stud-
ies [48,49,53,56,60,67]. Two studies found large interven-
tion effects on children’s self-reported physical activity
enjoyment, with effect sizes of 1.62 and 0.93. Both stud-
ies also showed positive intervention effects on physical
activity [49,60].
Outcome expectancies
Outcome expectancies were examined in five studies
[36,47,49,55,57]. Positive intervention effects were found
in two of these studies, with a small effect size found for
one of the studies (which also had mixed intervention
effects on physical activity) [47]. The effect size of the
other study was unable to be calculated due to lack of
available data, however this intervention had a positive
effect on physical activity [36].
Preference for physical activity
Preference for physical activity was examined in four
studies [46,54,55,57]. Positive intervention effects as well
as positive effects on the physical activity outcome were
found in two of these studies [46,57].
Table 1 Summary of size and association between the intervention and potential mediator and physical activity
outcomes (Continued)
Social
Environmental
Social support for
PA
6 T [47,65] (boys) + [47] T [49] + [36,45,49,53]
S [53]
0 [65] (boys) M [65] (girls) 0 [65] (girls)
L [45]
NC [36]
Family support
for PA
4 L [58] (mother) 0 [58] (mother) T [58] (father) + [47,57,67]
S [47,57,67] 0 [58] (father)
Peer support for
PA
1 - - S [47] + [47]
Physical
environmental
0 0 0
KEY:
Effect on PA: + = significant effect on physical activity (PA) outcome, 0= no significant effect on PA outcome, +/0= mixed result.
Effect size: T= trivial (≤0.2), S= small (>0.2-0.5), M= moderate (>0.5-0.8), L= large (>0.8), NC=not able to be calculated.
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Other cognitive/psychological potential mediators
Positive significant intervention effects on attitude were
shown in one out of two studies [44]. This study also
reported a positive effect on the physical activity out-
come. A positive intervention effect was also found for
habit in one study [36] and exercise behavioural capabil-
ity in one study [35], however there was not enough data
available to calculate the effect sizes. A positive signifi-
cant intervention effect on PA beliefs were found in one
out of two studies, however the intervention showed no
effect on the physical activity outcome [65]. Awareness
of physical activity levels was examined in just one study,
and no intervention effects on that mediator were found
[36]. No significant intervention effects were found for
attraction, perception of safety and perceived behav-
ioural control.
Social environment potential mediators
Three social environmental potential mediators were
identified from the included intervention studies.
Social support for physical activity
Social support for physical activity was the most com-
monly examined social environmental mediator (n=6
studies) [36,45,47,53,54,65]. Two studies found trivial ef-
fect sizes when targeting social support for physical ac-
tivity, however one of the studies reported this result for
boys only [65]. Five studies targeted family support for
physical activity; with only one study reporting signifi-
cant intervention effects on this potential mediator [58].
This study reported effects among mothers and fathers
separately and only the results of mothers were found to
have significant effects on family support. Peer social
support was examined in one study [47]; however, there
were no significant effects on this potential mediator.
Perceived physical environment potential mediators
No studies examined physical environment potential
mediators.
Settings and strategies used
Twenty studies were based in the school setting
[33-36,42-53,60,66-68]; eight in the family setting [37,38,
54-59]; two in the afterschool setting [62,63] and a single
study was based in the community setting [65]. As
indicated in the supplementary table, a wide variety of
strategies were used in the studies, including curriculum
delivery, tailored physical education classes, environ-
mental changes, activity class breaks, active transport
campaigns, newsletters to families, family events, active
homework, program delivery via the internet, self -
management assistance and community linkages. Of the
31 studies in this review, 29 used a different combin-
ation of these strategies to deliver their intervention.
While it would have been useful for this review to ex-
plore whether potential mediators were appropriately
targeted and matched with strategies and also whether
they were assessed at the appropriate time point using
valid and reliable measures, unfortunately the methods
used in studies were often not clearly described or
lacked detail and as such, we are unable to comment on
whether the conclusions drawn here would be different
if such information were available.
Discussion
Understanding the mechanisms through which inter-
ventions achieve success in changing the physical activity
behaviours of children is imperative. The aim of this
paper was to review evidence of the efficacy (and size of
effect) of physical activity interventions targeting 5-12
year old children on potential physical activity mediators
and to examine whether success in promoting physical
activity varied in terms of potential mediator outcomes.
Thirty-one intervention studies published between 1985
and April 2012 satisfied the criteria for inclusion in this
review with 18 mediators identified and 77 outcomes on
potential mediators reported (nb: these are not mutually
exclusive as some studies targeted multiple mediators
and reported results separately by sex). There were 33
positive intervention outcomes on the targeted potential
mediators and 73% of the time a positive effect on phys-
ical activity was also reported. In contrast, where a null
effect on a potential mediator was reported (44 results
reviewed), a positive effect on children’s physical activity
was identified on just 54% of occasions. Although none
of these studies performed a mediating analysis, the
results suggest that where a positive intervention effect
on the mediator was found, there was more likely to be
a positive effect on physical activity.
This review confirms that physical activity is a com-
plex entity and that the potential mechanisms of change
are multifactorial. Consistent with previous reviews
[27-29], self-efficacy, knowledge, intentions, enjoyment,
and social support were the most commonly targeted.
The results of this review are presented according to an
ecological framework and clearly show that much of
the focus of previous children’s physical activity inter-
ventions has been on cognitive/psychological factors
with very few studies targeting the broad range of social,
physical, cultural or policy environmental influences,
particularly not concurrently. The current review
included a broader range of potential mediators for con-
sideration than previous reviews that have only included
studies that conducted statistical tests of mediation in
adolescent and child interventions [27,72]. A more in-
clusive review of potential mediators was deemed im-
portant for informing the development of more effective
strategies that could be incorporated into future
Brown et al. BMC Public Health 2013, 13:165 Page 6 of 10
http://www.biomedcentral.com/1471-2458/13/165
10
interventions, and also for identifying the gaps in the
types of potential mediators that should or could be
targeted.
Given the target age of children in these interventions,
it is somewhat surprising that the majority of interven-
tion research has focused on cognitive/psychological
aspects of children’s physical activity at an age where
children’s autonomy is just emerging and the opportun-
ity to be physically active is likely to be highly dependent
on adult carers (i.e., parents, grandparents, teachers).
Fewer than 40% of studies in the current review reported
a positive impact on cognitive/psychological potential
mediators. The most effective changes reported were in
children’s knowledge of physical activity, which may not
translate into change of behaviour [73,74]. While enjoy-
ment has been found to be a significant correlate of
children’s physical activity, other potential cognitive
mediators targeted in the studies reviewed, such as self-
efficacy, knowledge, intentions and attitudes have not
been strongly supported as correlates [27,75-77]. Self-
efficacy has mediated changes in physical activity in sev-
eral adolescent studies [72,78,79]; however, no studies
targeting children have undertaken mediating analysis to
confirm mediation pathways.
Of the studies that targeted social environmental po-
tential mediators of children’s physical activity, 37%
reported some intervention success with the majority
achieving trivial to moderate effect sizes with these
variables. Social support, the most commonly targeted
potential social environmental mediator in this review,
has been identified previously as a consistent correlate
of physical activity in children [76,77]. Less than half of
the studies reviewed in the current paper showed a posi-
tive effect on this potential mediator or a positive effect
on the physical activity outcome for studies that targeted
this potential mediator. This result may reflect the vari-
ation and/or quality of the social support measures used
in these studies. A previous review on the validity and
reliability of instruments used to assess potential
mediators of children’s physical activity reported a lack
of appropriate, valid and reliable instruments for meas-
uring constructs such as social support [80], indicating
the need to consider the ways in which potential
mediators are measured prior to drawing conclusions
regarding their use as potential mediators.
The present review also identified a number of studies
where the intervention had no significant effect on the
potential mediator; however, a significant effect on phys-
ical activity was reported. For example, the only study to
target change in children’s attraction to physical activity
was not successful in effecting such change, but there
were significant physical activity outcomes in that study
[46]. The mechanism/s through which this change oc-
curred is unclear. The intervention may have achieved
its effect on physical activity through another potential
mediator or, as discussed above, the measure used to as-
sess the potential mediator may have lacked adequate
validity and reliability and was therefore unable to show
an effect. Possible reasons for the lack of demonstrated
effect on the potential mediators may be due to the
wrong mediator being targeted, lack of statistical mediat-
ing analysis, lack of power in the sample to detect
change, inadequate intervention dose and/or lack of val-
idity and reliability of mediator measures.
In addition to issues regarding instrument reliability
and validity, measurement specificity should also be
considered. Stathi et al highlight the importance of
measuring and reporting the type, intensity and context
of physical activity, ensuring the differentiation of the
variable constituents of children’s physical activity as ac-
tivity undertaken for different purposes and intensities is
predicted by different correlates and mediated by differ-
ent variables. It has been suggested that not considering
these dimensions of physical activity may result in in-
accurate and even misleading estimates of intervention
effects [81].
It is important to consider that self-report measures
are able to provide estimates of the type, intensity and
context of physical activity however the use of these
measures is limited due to issues with correlated meas-
urement error when assessing associations and thus
biased conclusions [82]. Objective measures also provide
limitations as current technology is not able to assess
the type and context, particularly at a large scale. How-
ever, future research should identify the optimal method
of combining self-report and device-based data which
may help overcome these issues. Recent methodological
advancements in objective physical activity assessment
where the use of computer based learning algorithms
(For example, artificial neural networks) are being used
to estimate activity type may help overcome some of the
limitations of objective measures [83,84].
The findings from this review make it difficult to rec-
ommend any particular potential mediator as a target
for children’s physical activity. This is not to imply that
any of the potential mediators reviewed are unimport-
ant, there is simply insufficient evidence that these
factors lie on the mediating pathway of children’s phys-
ical activity behaviour change. Only one-third of studies
reported small to modest changes in the targeted poten-
tial mediators, with approximately 75% of these studies
reporting positive effects on physical activity outcomes.
It is intriguing that a greater number of studies that
reported success in changing a potential mediating
variable also reported change in children’s physical activ-
ity; however, this could also be a reporting bias in
the studies. The most frequently targeted potential
mediators were cognitive/psychological factors, with
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only physical activity knowledge having mainly positive
outcomes.
Limitations and strengths
There are limitations to the present review, some of
which are due to gaps in the literature itself. Only papers
published in the English language were included in this
review, and the majority of studies were conducted in
the US or Europe. Studies were diverse in character (e.g.
mediators targeted and strategies used) and so it was not
possible to make recommendations regarding which
mediator/s or strategies should be targeted to effect
change in physical activity. Several studies may not have
been powered to detect significant associations between
the intervention and potential mediators; however, effect
size calculations were performed for this review to
try and aid interpretation of whether results were
meaningful.
A quality metric was not applied to this review for sev-
eral reasons. Inclusion criteria of published studies were
deliberately broad so that a more informative represen-
tation of the breadth and consistency of potential
mediators that children’s physical activity intervention
studies have reported could be portrayed. With the scar-
city of studies that have systematically reported the
targeting of specific mediators, designing strategies that
address these mediators or performing statistical mediat-
ing analyses, we believe that application of a quality
metric to this review would have been pointless given
the mediator literature is still so under-developed. The
present review was also unable to determine whether
studies that targeted specific mediators of change in
children’s physical activity applied appropriate strategies
to effect these changes. Further, there was such variation
between studies in the intervention strategies used it
was difficult to draw conclusions about what specifically
worked in effective interventions compared to ineffective
studies or to link such findings to a match or mis-match
between targeted mediators and strategies adopted.
Strengths of the review included the systematic ap-
proach adopted and the more inclusive criteria for study
inclusion, and the synthesis of evidence of intervention
effectiveness on the mediator according to physical ac-
tivity outcomes.
Conclusions
Future interventions promoting children’s physical
activity should clearly identify and provide a rationale
for the theoretical framework used and the hypothesised
mediators of change, as well as clearly linking the
targeted mediator with the approach used. Potential
mediators that target the full ecological framework, in
particular the physical, cultural and policy environments,
should be tested. Studies outside the US and Europe
should be encouraged, and the use of appropriate statis-
tical mediation techniques and valid and reliable
measures that are sensitive to change is recommended
to test the pathways of behavioural change, thereby
informing future intervention development.
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Appendix 2.2 Efficacy of intervention studies that target potential mediators of physical activity in children
Study Intervention Aims Participants Study 
design
PA 
Outcome 
variables
and 
measures
PA Mediator 
variables and 
measures
Effect on 
outcome 
variables
Effect on 
mediating 
variables
Effect size Results of 
mediating 
analysis
School based:
Harrell et al 
Cardiovascula
r health in 
children
‘CHIC’
USA
1996
Duration: 8 weeks
Theory: aspects of SCT , TPB
Description of C: No extra 
contact apart from normal 
health curriculum
Description of IV: 2 classes 
/week – health, 3 PE 
classes/week, incl. 30 mins. 
PA
Primary aim:
Reduce 
CVD risk.
Sec. Aims:
Improve 
TSC, BP, 
BMI, %BF, 
ex.tolerance, 
PA levels, 
smoking 
habits &
increase 
knowledge.
Sex: B,G
Age:  
Grades 3&4 
Mean age 8.9
# schools: 33 
Initial IV (n) 588
Initial C (n) 686
Design: group 
RCT
Data 
Collection:
Pre – Post 
(within 2 
weeks of 
completion of 
IV)
PA levels:
Self report –
weekly activity 
checklist
Health knowledge:
Healthy heart
knowledge test 
(exercise 
knowledge - 8 out 
of 25 items)
Mean self-
reported PA 
scores 
increased 3.73 
(0.37, 7.08) 
significantly 
more in IV gp 
than C gp.
IV gp significantly 
greater knowledge 
(8.37% more correct) 
than C gp (significant 
p<.05 in individual 
post-test analysis 
only)
Health knowledge:
Bias corrected 
Hedges 
0.15 (small)
54% of control group 
who would be below 
average person in IV 
group
None 
completed
15
Specialist came into school 
and trained teachers, offering 
further support.
Ethnicity: 74% 
white, 20% 
African 
American
SES: Low-
medium -high
Note: (exercise 
knowledge  only 8 out 
of 25 items)
Bush et al
‘Know your 
body’
USA
1989
Duration: 2 yrs (intended for 5)
Theory: SLT
Description of C: No KYB
curriculum.  Only parents 
received screening results.
Description of IV: 2 IV arms: 1) 
KYB curriculum (2x45mins 
module on PA & fitness) + 
personalized health screening 
(results provided); 2) KYB
Curriculum + health screening 
(results to parents).
Primary aim:
CHD risk 
factor 
reduction.
Sex: B, G
Age: Mean age 
10.5 yrs (4th-6th
Grade)
N:431; C: - -;
N(IV): - - 
No. schools: 9
SES: Low, 
medium, high
Eth: - - 
Design: group 
RCT
Data 
collections:
Pre, mid, post
No PA 
outcome 
variables
(fitness & 
anthropometric 
only)
Behaviour/ health 
knowledge/ attitude 
and psychosocial 
attributes.
(18 item health 
locus of control and 
self esteem)
No PA 
outcomes
No significant 
changes in health 
locus of control or self 
esteem scores
(HLC adjusted 
p=0.514)
(SE adjusted p=0.543)
Significant increase in 
health knowledge 
scores between C and 
IV groups.
No data to calculate 
effect size
None 
completed
16
Gortmaker et 
al
‘Eat Well and 
Keep Moving’
USA
1999
Duration: 2 yrs
Theory: Aspects of SCT & 
BCT
Description of C: Usual health 
curricula and PE classes
Description of IV 16 lessons/yr 
(32 total) made up of class 
and home work activities 
(included PA self-
assessments, goal-setting), 
and a 2 wk campaign to 
reduce television viewing.
Primary aim:
Decreasing 
obesity 
prevalence, 
by altering 
key PA and 
dietary risk 
factors.
Sex: B, G
Age: 6th & 7th
Grade
N(C): 623; 
N(IV): 605
No. schools: 10
SES: - - 
Eth: 63-69% 
White
Design: Group 
RCT 
Data 
collections:
Pre-post
PA levels:
- Self report 
FAS
 - Self report 
YAQ
Physical activity 
knowledge:
Questionaire
VPA levels 
p=.22 
(>0.05)
Physical activity 
knowledge
p= 0.02
Cohen’s d
d= 0.35
(Moderate 64%) 
None 
completed
Marcus et al 
‘Know your 
body’
USA
1987
Duration: 2 x 18 wk curriculum
Theory: SLT 
Description of C: Usual care
Description of IV: 2x 
45mins/wk modules. 1 of the 9 
modules focused on fitness & 
exercise. Health screening = 
height, weight, TSF, BP, 
Cholesterol, pulse rate 
recovery from exercise test.  
Three IV groups:  Group 1. 
Curriculum & screening; 
Primary aim: Sex: B, G
Age: 9-11yrs (4th
& 5th Grade)
N(C): 234; N(IV 
Gp 1): 688, N(IV 
Gp 2): 333, N(IV 
Gp 3): 253 (pre-
test)
No. schools: 18
SES: Low
Eth: Mixed
Design:
Comparative 
study with 
concurrent 
control
Data 
collections:
Pre-post.
PA particp 
(aerobic) SR
Knowledge about
physical fitness
Moderate diff. 
In SR of 
aerobic 
exercise
Groups 1 & 3 scored 
higher than C group 
on physical fitness 
NQRZOHGJHS
No data to calculate 
effect size
None 
completed
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Group 2. Screening only; 
Group 3. Curriculum only.
Palmer et al 
‘Healthy heart
4 kids’
USA
2005
Duration - -
Theory: - - 
Description of C: Cross over 
design
Description of IV: Web-based 
program/module ‘Healthy 
Hearts 4 Kids’ 2xd50mins/wk. 
Units on: cardiovascular 
function, PA, nutrition, tobacco 
(information, guidelines, 
quizzes, writing activities to 
reinforce content, PA & 
nutrition habits, feedback).
Primary aim:
Evaluate 
impact of 
Healthy 
Heart 4 kids 
web based 
program on 
PA
knowledge, 
attitudes and 
behaviours.
Sex: B, G
Age: 5th Grade
N(C): 82 (cross-
over); IV: 90
No. schools: 8 
SES: Low-
medium
Eth: 
Predominantly 
Caucasian
Design: Pre-
post control-
crossover 
design 
Data 
collections:
pre-post & 6-
wk F/U. 
PA behaviour:
- Self report: 
weekly energy 
expenditure 
from PA using
WAC 
(validated by  
accelerometry)
PA Knowledge – 6
items (V tested but 
no evidence 
provided).  
PA Attitudes (3
items) – adapted 
from SPARK 
project
No significant 
impact on PA 
behaviour
Increase in PA 
knowledge (P<.001).  
Attitude & increased 
intentions for PA in 
both groups, although 
attributing program to 
attitude must be made 
with caution. 
Bias corrected 
Hedges 
PA Knowledge  0.71
(large, 76%)
PA Attitude        0.11
(small, 54%)
None 
completed
Parcel et al
‘Go for health’
USA
1989
Duration: 2 yrs
Theory: Organizational 
Change & SLT
Description of C: usual care
Primary aim:
Promotion of 
healthful diet 
and PA
Sex: B, G
Age: 3rd-4th
Grade
N(C): 159; 
N(IV): 171
Design:
Comparative 
study with 
concurrent 
control
PA levels:
PA self report –
10 pictorial 
Exercise 
behavioural 
capability:
Q’naire- 12 items
IV gp –
significant 
improvement 
(p<0.01) in self 
reported 
behaviour
IV gp (4th grade) signif
improvement in 
exercise behavioural 
capability (p<0.05) 
and exercise self-
efficacy (p<0.01).
Bias corrected 
Hedges
Exercise Behaviour 
capability
None 
completed
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Description of IV: Go For 
Health: three program 
components: 1) School lunch: 
new menus/recipes lower in 
fat / sodium; 2) PA: new 
curriculum Children’s Active 
Physical Education 2 semester 
long units, 6-8 wks each - 
more time in fitness 
development; 3) Classroom 
health education: 2x4 wk 
healthy eating modules, 1x6 
wk PA modules
No. schools: 4
SES: - - 
Eth: Anglo-
American 62%, 
Mexican-
American 20%, 
African 
American 14%
Data 
collections:
Pre (fall), mid 
(spring), post 
(spring).  
Cross-
sectional 
surveys of 4th
Grade children 
each spring
items to use as 
key.
Exercise self-
efficacy: 
Q’naire- 5 items
IV group (p 
DQG&
group 
S
Grade 3 =  0.69
(large, 76%)
Grade 4 = 0.53 
(med  69% )  
(Post est 1)
Exercise self efficacy
Grade 3 =  -0.28
(small, 58%)
Grade 4 = -0.09 
(small  50%)    
(Post test 1 )    
Family & Community:
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Baranowski et 
al
Fun, food and 
fitness project 
‘Baylor GEMS’
USA
2001
Duration: 12 weeks
Theory: SCT
Description of C: Generic 4-wk 
day camp, followed by generic 
8 wk internet IV
Description of IV: 4 wk 
Summer Day Camp, then 8 wk 
Internet IV for girls & for 
parents (weekly): social 
support buddies, parental 
modelling, PA skills & 
exposure, pedometer self-
monitoring
Primary aim:
Obesity 
prevention
Sec. aims:
- increase 
FJV
- increase 
PA
- increase 
water intake
Sex: G
Age: 8 yrs
N(C): 16; N(IV): 
19
SES: - - 
Eth: African-
American
Design: RCT
Data 
collections:
Pre-post.
PA patterns:
CSA 
accelerometry, 
GAQ (modified 
SAPAC)
PA preference:
GAQ (modified 
SAPAC)
GAQ p=0.19
CSA p=0.86 
(24 hrs)
No change
(p= 0.62)
Bias corrected 
Hedges
PA preference 0.97
(large,  82%)
None 
completed
Robinson et al
‘Stanford 
GEMS pilot 
study’
USA
2003
Duration: 12 wks
Theory: SCT
Description of C: Newsletters 
and lectures on diet & PA
Description of IV: After-school 
dance classes 5 days/wk at 
community centres & 5-lesson 
home visiting program with 
families to reduce SB 
Primary aim:
Reducing 
TV viewing 
thereby 
reducing 
weight gain 
among 
African –
American 
girls.
Sex: G
Age: 8-10 yrs
N(C): 33; N(IV): 
28
SES: Low
Eth: African-
American
Design: RCT
Data 
collections:
Pre-post
PA levels:
- CSA
accelerometry
(3 cont. days)
PA self esteem:
(10 item Rosenberg 
SE scale)
PA preference:
CSA 
counts/min:
p= 0.53
MVPA:  p= 
0.67
Self report PA:
Self esteem:
p= 0.26
PA liking:
p= 0.44
Cohens ‘d’
Liking of PA 0.21
(small, 58%)
Self esteem 0.3
None 
completed
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- self report 
recall, 
using GAQ 
(GEMS 
activitiy 
q’naire) 
p= 0.38 (medium, 62%)
Beech et al
‘Memphis 
GEMS pilot 
study’
USA
2003
Duration: 12 wks
Theory: SCT
Description of C: 3x90min 
sessions over 12 wks (self-
esteem)
Description of IV: Knowledge,
behavior change skills &
dance or aerobics: Interactive 
weekly sessions with 1) girls 
and 2) parents
Primary aim:
Prevent 
excess 
weight gain 
in pre-
adolescent 
African-
American 
girls.
Sex: G
Age: 8-10 yrs
N(C): 18; N(IV): 
21
SES: - - 
Eth: African-
American
Design: RCT
Data 
collections:
Pre-post
PA levels:
- CSA
accelerometry
(3 cont. days)
- self report 
recall, 
using GAQ 
(GEMS 
activitiy 
q’naire)
- PA self-efficacy
(9 item q’naire 
measure)
- PA self-concept:
(modified version of 
athletic competence 
subscale from the 
self perception 
profile for children)
- outcome
  expectations: 
(q’naire -17 item 
modified measure 
Baseline 
adjusted:
CSA 
count/min-
p= 0.45
Mins MVPA- 
p=0.54
No changes:
PA self efficacy
p= 0.10
PA self-concept
p= 0.36
PA outcome 
expectations
p= 0.27
Bias corrected 
Hedges
Student:
+ve expectation -0.22
(small, 58%)
PA self eff. -0.22
(small, 58%)
Pref. for PA 0.44
(medium, 66%)
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from the Healthy 
Growth Study)
- preference:
(37 item PA 
q’naire)
PA preference
p= 0.11
Parent:
+ve expectations 0.22
(small, 58%)
PA self eff.           -
0.44
(medium, 66%)
Pref. for PA
0.22
(small, 58%)
Story et al
‘Minnesota 
GEMS pilot 
study’
USA
2003
Duration: 12 wks
Theory: SCT 
Description of C: 3 meetings 
over 12 wks (arts/crafts & self-
esteem activities)
Description of IV: 2x1 hr after-
school sessions/wk; weekly 
family packs; 2 family nights; 1 
Primary aim:
Obesity 
prevention
Sex: G
Age: 8-10 yrs
N(C): 28; N(IV): 
26
SES: Low
Eth: African-
American
Design: RCT
Data 
collections:
pre-post (post-
test within 2 
wks of 
completion IV)
PA levels:
- CSA
accelerometry
(3 cont. days)
- PA self concept:
( 9 items q’naire, 
from athletic 
competence 
subscale from self 
perception profile 
for children)
- PA preferences:
Baseline 
adjusted:
PA levels 
greater in IV 
gps compared 
to C gp, 
however
no sign. diffs:
PA self concept
p= 0.67
PA preference
p= 0.04
Cohens ‘d’
Student:
self concept (physical 
performance)
(SD=0)
None 
completed
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motivational telephone call; 
tailored letter in wk 7
- self report 
recall, 
using GAQ 
(GEMS 
activitiy 
q’naire)
(37 item q’naire)
- PA outcome 
expectancies:
(17 item q’naire)
- PA self-efficacy:
(9 item q’naire)
- parental support:
(motivation 2 item 
q’naire)
(SE with daughter 5 
item q’naire)
(support of 
daughter 
participation 5 item 
q’naire)
 - CSA
counts/min:
p= 0.12
- MVPA:
p= 0.83
PA outcome 
expectancies
p= 0.20
PA Self efficacy
p= 0.10
PA home support
p= 0.27
Parental support
- motivation (p=0.16)
- SE (p= 0.82)
- support (p= 0.65)
PA preference 0.19
(small, 54%)
Pref. for sed. act.  
0.00
(small, 50%)
+ve expect.          -
0.19
(small, 58%)
PA self efficacy -
0.39
(medium, 66%)
PA home envt. -0.19
(small, 58%)
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- PA home envt.:
(5 item q’naire)
Parental support:
Motivation           
0.39
(medium, 66%)
Self efficacy        
0.00
(small, 50%)
Support           -
0.19    
(small, 58%)
Baranowski et 
al
‘Center based 
program...’
USA
1990
Duration: 14 wks
Theory: - -  
Description of C: No contact
Description of IV: 1x90min 
education session/wk 
(behavioral counselling, goal 
setting, small gp education for 
Primary 
aims:
Promote 
aerobic 
physical 
activity
Sex: B, G
Age: Mean age 
10.6-10.9 yrs 
(5th–7th Grade)
N(C): 52; N(IV): 
59
Design: RCT
Data 
collections:
Pre-post
PA levels:
- Stanford 7 
day
recall
- frequency of 
PA knowledge, self-
efficacy:
Tests of knowledge 
and self efficacy
No change 
- slight 
decrease in 
activity (in 
METS) for IV 
gp, and 
increase in 
No statistically 
significant differences 
were detected across 
IV and C gps.
No data to calculate 
effect size.
None 
completed
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7 wks, monitoring of food & PA 
for 7 wks). 1x30min MPA 
session/wk
Secondary 
aim:
CVD 
prevention
SES: range
Eth: African-
American
aerobic activity
form (both 
conducted by a 
trained 
interviewer)
activity  for C 
gp.
- Freq. of post 
program 
aerobic activity 
was highest 
(p<0.05) 
among children 
who attended
more than half 
the fitness 
sessions.
School & Family:
Goran &
Reynolds  
Interactive 
Multimedia for 
Promoting 
Physical 
Activity
(IMPACT) 
Duration: 8 wks 
Theory: SCT 
Description of C: popular 
educational CD-ROMs not 
relating to health topics 
Description of IV: 8 x 45 min 
CD-ROM interactive animated 
Primary aim:
Use of 
multimedia 
to promote 
PA
Sex: B, G
Age: 4th Grade 
Mean age 9.5 
N(C): 60; 
N(IV): 62
# schools: 4
Design: group 
RCT  
Data 
collections:
Pre-post  
PA levels: 
CSA 
accelerometry 
over 5 days
Psychosocial PA 
measures:
Q’aire (Saunders et 
al) at school- 
Social influences
(n=8 items)
No significant 
treatment 
effects on total 
PA by 
accelerometry.
Significant 
effects for light 
Marginal effects on 
outcome expectancies 
(p=0.05), self-efficacy 
(p=0.06) & social norms 
(p=0.07)
Marginal effects 
became significant 
Bias corrected 
Hedges
BOYS
Beliefs               -0.53
(medium, 69%)
None 
completed
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USA
2005
lessons; 4 x 45 min classroom 
lessons; 4 x 45min family-
based assignments (12 hrs of 
contact over 8 wks).  Focused 
on outcome expectancies, 
behavioral capability & 
modelling; goal setting; self-
monitoring; reinforcement; 
self-efficacy; environmental 
aspects 
SES: - -
Eth: 58% 
Hispanic
Perceived SE
(n=12 items)
PA beliefs 
(outcome 
expectancies)
(n= 16 items)
 
(increase in 
girls and 
decrease in 
boys)  and 
moderate 
intensity PA 
(overall 
decrease p= 
0.03)
Improvement  
in obesity 
indices in girls.
when ethnicity 
considered.
PA Self efficacy
0.39
(medium, 66%)
SE asking            
0.69
(large, 76%)
SE barriers -
0.10
(small, 54%)
Social norms
0.64
(large, 73%)
Family norms
0.67
(large, 76%)
Friend norms
0.39
(medium, 66%)
O/C expect.         
0.85
26
(large, 86%)
O/C exp. +ve       
0.72
(large, 76%)
O/C exp –ve        
1.08
Large, 86%)
GIRLS
Beliefs                  
0.03
(small, 50%)
PA Self efficacy
0.25
(small, 58%)
SE asking  -
0.25
(small, 58%)
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SE barriers           
0.16
(small, 54%)
Social norms
0.06
(small, 50%)
Family norms 
0.04
(small, 50%)
Friend norms -
0.05
(small, 50%)
O/C expect.         -
0.04
(small, 50%)
O/C exp. +ve
0.08
(small, 50%)
O/C exp –ve        -
0.16
28
(small, 54%)
Cason & 
Logan
Part of 
‘EXPORT’
USA
2006
Duration: 1 yr, + 5 mth F/U
Theory: - 
Description of C: no change 
(IV introduced after IV end)
Description of IV: used JIFF 
(Jump into foods & fitness) 
program, 7 one hour lesson 
units, which address science, 
math, PE and Health 
education. Take home 
newsletters provided for 
families.
Primary aim:
Obesity 
prevention
Sec. aims:
Maintain 
healthy 
dietary 
habits and 
active 
lifestyles.
Sex: B,G
Age:  9-10 yrs.
         (4th grade)
# schools: 2 
N students: 130
# IV: 58
#C : 72
Ethn: 71.5% 
African 
American
SES: Low
Design: Quasi-
experimental
Data 
collections:
Pre-post – 
5mth F/U
PA levels:
Self report 
q’naire – 
(10/21 items) 
PA enjoyment, PA 
social support
Self report q’naire 
(2/21 items) 
All results 
showed 
significant diffs 
btw. IV pre & 
post test 
S
50% of items 
showed IV gp 
improved 
significantly 
compare to C 
gp
S
All results showed 
significant diffs btw. IV 
pre & post test 
S1)
PA enjoyment:
showed IV gp improved 
significantly compare to 
C gp
S
PA social support:
showed IV gp did not 
improve significantly 
compared to C gp
(p= 0.176)
Bias corrected 
Hedges
Family & Friends
0.27
(small/med., 58%)
PA enjoyment
1.62
(large, 94.55)
None 
completed
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F/U (5 mths): 
independent t-tests 
indicate that IV gp. 
maintained the 
improvement in all 
behaviours.
S
Sallis et al;
Marcoux et al 
‘Sports, Play & 
Active 
Recreation for 
kids’ (SPARK)
USA
1997 / 1999
Duration: 2 years
Theory: SCT
Description of C: usual PE
Description of IV: 2 arms,
a) PE specialist led IV
b) classroom teacher IV 
(trained to implement IV)
IV components:
1) PE program:3 days/wk. 
Primary aim:
Promotion of 
physical 
activity
Sec. Aims:
- Self mgt. 
for  PA 
outside of 
school
Sex: G, B
Age: 8-10 yrs
(grades 4&5)
#schools: 7 
# students: 955
N(C): 360
N(IV)a: 264
N (IV)b:331
Eth: 82% 
European 
American
Design: quasi-
experimental
Data 
Collections:
Beginning and 
end of each 
year.
PA levels:
- Self report 
PA, 1  day 
recall
- Caltrac 
Accelerometry
- SOFIT 
observation
Behavioural PA self 
mgt. skills:
- PA intention
- Parent support
- PA intention
- Self perception
- direct lesson 
observation
Students spent 
more time 
being PA in 
specialist led 
PE gp and 
classroom 
teacher gp than 
C gp. 
S
No change in 
PA levels 
outside of 
school.
No change PA intention
Boys:             0.2
(small/med., 58%)
Girls:              0.2          
(small/med., 58%)
Parent support
Boys:             0.2
(small/med., 58%)
Girls:              0.1
None 
completed
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typical lesson lasted 30 mins 
(health-fitness activities / skill-
fitness activities)
2) Self – mgt. program: weekly 
30 min. classroom sessions. 
3) Homework & newsletters to 
encourage family participation
- Promote 
PA within 
PE
classes
of PE classes - subjective ratings
by 24 teachers & 
391 parents
- participation 
records of 549
students
- 8 pg. self report 
(PA intention and 
PA self-perception)
(small, 50%)
PA attitude
Boys:            0.5
(medium, 69%)
Girls:             0.2
(small/med., 58%)
Self perception
Boys:             0.2
(small/med., 58%)
Girls:              0.1
(small, 50%)
Note: based on r, 
provided by Table 6
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Harrison et al
‘Switch Off – 
Get Active’
IRELAND
2006
Duration: 16 weeks
Theory:  SCT
Description of C: usual Health 
education curriculum.
Description of IV: 10 lessons 
of 30 min. duration. (teachers 
trained in IV)
IV used ‘activity points’ system 
in conjunction with a project 
diary (signed by parents)
Primary aim:
Increasing 
PA levels 
and 
reducing 
screen time 
and BMI in 
Primary 
school 
children.
Sex: B,G
Age:  mean age: 
10 yrs.
(Grade 4)
# schools: 9 
(5 IV, 4 C)
N students: 312
# IV gp: 182
# C gp: 130
SES: Low
Design: RCT
Data 
collections:
Pre-post
PA levels:
1 day PDPAR 
(Sunday and 2 
weekdays)
PA self- efficacy:
Self report, 10 
Likert type 
statements, 
computer analysed. 
PA levels 
higher in IV 
gps.
(p= 0.03)
PA self-efficacy higher 
in IV gps.
(p= 0.03)
Bias corrected 
Hedges
PA self efficacy -
0.12
(small, 54%)
None 
completed
Manios et al
‘Crete HPE’
GREECE
1999
Duration: 3 years  (IV 13-17
hrs of teaching per year)
Theory: SLT (as per KYB)
Description of C: usual
Description of IV: Teaching 
aids produced (posters, 
Primary aim:
Promote 
healthy 
dietary and 
lifestyle 
habits in 
children, 
Sex: B,G
Age:   
Grade 1 at 
baseline.
# schools: 40
Design: RCT
Data 
collections:
Pre-post
PA levels :
Q’naire 
completed by 
parents on PA 
undertaken on 
Health Knowledge :
Multi-choice q'naire,
undertaken by both 
parents and 
children.
Over 3 yr 
period, IV gp. 
greater time in 
MVPA than C 
gp.
No significant 
difference in health 
knowledge for parents, 
however
Bias corrected 
Hedges
Health Knowledge:
None 
completed
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workbooks, teaching 
manuals). PA component incl. 
2, 45min. PE sessions/wk as 
well as classroom sessions.
(teachers trained in IV)
Parent seminars
Follow-up at 6yrs and 10 yrs.
with ultimate 
aim for CVD
risk 
reduction.
Sec. aims:
increasing 
awareness 
of PA 
benefits and 
develop  
envts at 
school and 
home to 
support beh. 
change
(24 IV and 16 C 
schools)
N students: 441
# IV gp: 250
# C gp: 191
(post data at  
3, 6 & 10 
years)
* data 
presented for 
the 3 year post 
tests 
(immediate 
post IV)
2 consecutive 
weekdays and 
1 day in 
weekend.
S significant difference for 
children 
S
Students: 0.34
(medium,  62%)
Parents: 0.00
(small,  50%)
Christodoulos 
et al
GREECE
2006
Duration: 1 yr
Theory: TPB
Description of C: weekly PE,
no additional health education
Description of IV: weekly PE; 
health education lessons 
once/wk (including computer-
mediated delivery), health 
Primary aim:
To improve 
children’s 
attitude 
towards 
exercise and 
PA
behaviour, 
to slow age 
related 
Sex: B, G
Age: 6th Grade 
(10-12.5 yrs)
N(C): 49; N(IV): 
29
No. schools: 2 
SES: - - 
Design: group 
RCT
Data 
collections:
Pre (Oct 2004) 
& post (Jun 
2005)
PA levels:
PA recall 
q’naire (Aaron 
et al) – 
completed by 
students in 
class, 
Attitudes towards 
sport & PA; 
PA intentions: 
TPB q’naire
Significant 
diffs. seen in 
OVMPA btw. IV 
and C gp. 
S
No significant 
diffs. seen in 
TMVPA btw. IV 
More positive attitudes 
to PA in IV gp, (p<0.05)
significantly higher on 
PA intentions (p<0.027)
Bias corrected 
Hedges
PA attitudes      0.47
(medium, 66%)
None 
completed
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education integrated into 
general curriculum; homework 
with family activities,
educational material & 
information about community-
based sports programs,
parents advised to provide
healthy school snacks & 
encourage PA.
decline in 
PA and help 
establish 
lifelong 
healthy PA 
patterns.
Eth: Greek confirmed by 
parents
Measured: 
TMVPA
(total MVPA)
and
OMVPA 
(organised 
MVPA)
and C gp. 
S
PA intentions    0.54
(med/large, 73%)
Mckenzie et al  
Middle-School 
Physical 
Activity & 
Nutrition (M-
SPAN) 
USA
2004 
Duration: 2 yrs 
Theory: Environmental and 
policy (Social Ecological 
Model)
Description of C:
Measurement only 
Description of IV: Curriculum & 
environmental/policy: 1) PE 
program, incl. curriculum 
material (changed lesson 
content, structure & teacher 
behavior); 2) Environment: 
Primary aim:
Increase in 
PA during 
PE classes
Sex: B, G
Age: 11-14 yrs 
(6th–8th Grade)
N: 1434
N(C): 12 schools
N(IV): 12
schools
No. schools: 24
Design: group 
RCT 
Data 
collections:
pre, mid & 
post 
PA levels in PE 
class: 
SOFIT 
observation.
PE enjoyment:
Student surveys
Greater 
increase in 
MVPA for IV 
schools
Enjoyment of PE did 
not change as a result 
of the IV
Ƃ-p=0.611)
ƃ- p=0.743)
Cohens ‘d’
PE enjoyment
Boys  0.13
(small, 54%)
Girls       0.22
(small, 58%)
None 
completed
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increased supervision, 
equipment & organized 
activities/promoted in free 
time; 3) Health policy 
meetings: key school staff met 
with study team to select 
environmental policy changes 
(3x90min meetings/yr, 2-4
policies/yr + action plan); 4) 
Student health committees 
(monthly activities - advocacy); 
5) Parental education 
(newsletters, posters, 
brochures, meetings), 16 
articles for newsletter; 6) 
Project team presentations to 
PTA (11 of 12 
boards/schools); 7) $1000 for 
PE & $2000 PA equipment 
SES: 39% low
Eth: 45% non-
white
 
Caballero et al
‘Pathways’
USA
2003
Duration: 3 yrs
Theory: SLT
Description of C: No contact
Description of IV: 4 
components: 1) Classroom 
curriculum: 2x45mins 
Primary aim:
Reducing 
percentage 
body fat in 
American 
Indian 
Sex: B, G
Age: Mean age 
7.2 yrs (3rd–5th
Grade)
N(C): 682; 
N(IV): 727 
Design: group 
RCT 
Data 
collections:
Pre-post
PA levels:
- 3D 
accelerometer
- PA q’naire
PA knowledge and 
PA self efficacy
- questionnaire, 
each year level had 
a specified ‘scale’
No significant 
differences in 
accelerometry 
results btw. IV 
and C groups 
(p=0.310), 
however PAQ 
results showed 
Knowledge was 
significantly higher post 
intervention in 
intervention children 
compared to the control 
children in grades 3 - 5
Bias corrected 
Hedges:
PA knowledge
None 
completed
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lessons/wk for 12 wks; 2) 
Food service: reduced 
percentage of energy from fat 
to d30%;  3) 3x30min 
sessions of PE/wk designed to 
increase EE & additional 2-10 
mins exercise breaks in class 
time; 4) family involvement in 
creating supportive 
environments, family events
school 
children
Secondary 
aims:
a) change 
dietary 
intake
b) increase 
PA
No. schools: 41
SES: - - 
Eth: Native 
American
(self report –
PAQ previous 
24 hrs)
significant 
differences – 
higher PA 
levels reported 
in IV groups at 
trial end 
compared to C 
group 
(p=0.001).
(P=.001, .013, .001, 
respectively). 
PA self-efficacy was 
higher in the 
intervention children 
than the control 
(p=0.060)
(Note: combined diet 
/PA data)
across 3 years,
Yr. 3:            0.32
(med. 62%)
Yr.4:             0.29
(med. 62%)
Yr. 5:             0.10
(small, 54%)
Luepker et al;
Nader et al ; 
Edmunson et 
al
‘Child and 
Adolescent 
trial for 
Duration: 3 yrs
Theory: SCT
Description of C: Usual 
curriculum
Description of IV: Two arms: 
Gp 1: CATCH IV, includes 3 
components: 1) Reducing the 
Primary aim:
Primary 
prevention 
of CVD
Secondary 
aims:
Sex: B, G
Age: Mean age 
8.8 yrs (baseline 
3rd Grade)
N(C): 2117; 
N(IV): 2989 
(pre-test) 
Design: group 
RCT
Data 
collections:
pre, post & 
yearly F/U for 
3 yrs. PE 
observed twice 
PA level:
SOFIT (time 
and type of PA 
in PE)
HB Questionaire–
based on SCT.
Perceived support 
for PA, PA self-
efficacy, intentions, 
knowledge.
SOFIT results:
Intensity levels 
increased more 
in IV gps:
(MVPA p= 
0.02)
(VPA p= 0.04)
No significant effect for 
perceived positive or 
negative support for 
PA. However, positive 
social support for PA 
improved after 3rd
grade program (not 
sustained at follow-up).   
Bias corrected 
Hedges
(Health beh. Q’naire)
- Leupker
None 
completed
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Cardiovascula
r Health’
(CATCH)
USA
1996
fat & salt content of school 
food service; 2) increasing PE 
time (>90mins/wk) spent in 
MVPA to 40%; 3) health 
promotion class room curricula 
consisting of 15, 24 & 16 
lessons in Grades 3, 4 & 5, 
respectively
Gp 2: CATCH IV & a family-
based component of activity 
packs/curricula, two family fun 
nights, 19 packs over the 3 yrs 
Modify fat 
content of 
lunches, 
increase 
MVPA in PE 
and improve 
eating and 
PA
behaviours.
No. schools: 96
SES: - - 
Eth: 69% White, 
14% Hispanic, 
13% African 
American
each 
semester.
SAPAC
Aerobic fitness 
– 9 minute run.
(V-R references 
provided Perry et al 
1985, Perry et al 
1985, Parcel et al 
1989, Parcel et al 
1995, Edmundson 
et al 1996, Crocker 
& Algina 1986).
HBQ RR: 
91%(7795), 91%, 
91%, 89%.
SAPAC results:
Total mins of 
reported daily 
PA were not 
significantly 
different 
between IV and 
C groups; VPA 
reported higher 
levels in IV gp 
S
9 min. run – Iv 
gps improved 
more than C, 
but not 
significant.
Significant 
improvements were
observed in self-
efficacy for PA after 3rd
& 4th grade 
interventions (dropped 
to the same levels as 
controls during 5th
grade).  
HBQ completion: 89% 
baseline, 91% for next 
two administrations, 
89% spring of 3rd year.  
Knowledge, intentions 
and self-efficacy 
improved after 3 years 
(P<.0001). 
+ve support PA
2.23
(large, 98%)
-ve support PA
1.87
(large, 96.4%)
PA self efficacy -
0.02
(small, 50%)
(all students, not just 
CATCH cohort)
- Edmunson
Effect size (n??)
+ve support PA
.021
(small, 58%)
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-ve support PA
0.05
(small, 50%)
PA self efficacy
0.11
(small, 54%)
School, Family & Community
Verstraete et 
al
‘Belgium 
SPARK’
2007
Duration: 2 school years
Theory: SCT
Description of C: usual 
curriculum
Description of IV: 3 areas:
1) health related PE program
2) classroom based health 
education lessons
(teachers received IV 
resources – sample lessons)
Primary aim:
Prevent 
decline in 
children’s 
total PA 
levels
Sec. aim:
Increase 
children’s 
PA
engagement 
Sex: B,G
Age:  mean age 
at post test: 11.2
(Grades 4&5)
# schools: 16
(8 IV, 8 C)
N students: 764 
Design: RCT
Data 
collections:
Pre-post
PA levels:
- PA q’naire 
(LTPA)
- accelerometry 
(Actigraph)
Psychosocial 
correlates of PA:
PA q’naire re. 
general attitude 
towards PA, social 
support, self-
efficacy, perceived 
barriers and 
benefits.
MVPA & MPA 
significant diffs. 
btw. IV and C 
JSVS
LPA and VPA 
no significant 
diffs.btw. IV 
and C groups.
Total PA 
engagement 
significantly 
No significant 
differences found btw 
IV and C gps for:
- attitude
- Self efficacy
- Social support
- Perceived barriers
- Perceived benefits
Bias corrected 
Hedges
PA pleasant -0.05
(small, 50%)
PA is safe            0.00
(small, 50%)
None 
completed
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3) extracurricular PA 
promotion program (recess 
and afterschool hours: 
voluntary participation)
in leisure 
time.
higher in IV gps 
than C gps. 
(p=0.006)
LTPA :
MLTPA & 
MVLTPA had a 
significant IV 
effect, IV gps 
more engaged 
than C gps.
SRU
trend towards 
significance)
HLTPA – no
change 
PA self efficacy   0.06
(small, 50%)
PA social supp.  -0.08
(small, 50%)
Barriers to PA     -0.17
(small, 54%)
Benefits to PA     -0.05
(small, 50%)
Jurg et al
‘JUMP-In’,
Kids in motion
AMSTERDAM
Duration: 1 year
Theory:  TPB, SEM, SQM & 
PAP
Description of C: usual care
Primary aim:
Improve 
children’s 
PA
Sex: B,G
Age:  9-12 yrs.
(4th – 6th
grade)
Design: Quasi-
experimental
PA levels:
Self report 
q’naire – 
Psychosocial 
determinants of PA:
S-R q’naire:
Gds 4& 5 –
showed no 
significant diffs 
in PA in C gps. 
or IV gps, 
however IV 
Significantly more 
perceived advantage 
of PA and PA habit 
strength was found in 
Grade 4 children of 
the IV gp, when 
No data available to 
calculate effect size to 
date.
None 
completed 
to date
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2006 Description of IV: 6 program 
components:
1. school sport activities
2. pupil follow up system 
(monitoring by PE teacher)
3. In class exercises (for 
regular PA breaks)
4. choice cards (game based 
for class and home)
5. Parent info service
6. Activity week (once / yr.)
Note: IV design focuses on 
theory based mix of 
environmental and social 
cognitive factors.
Sec. aim: 
obesity 
prevention
# schools: 6, 4IV 
& 2C
N students: 510
#IV: 369, #C: 
141
SES: Low
Data 
collections:
Pre-post
provides a 
‘mins / day 
MPA score’
- Awareness of PA 
levels: (2 items)
- Perceived 
adv/disad of PA:
(12 items)
- PA
encouragement:
(5 items)
- Social modelling:
(1 item)
- Self-efficacy
towards PA:
(12 items)
- PA intention:
(1 item)
- PA habit :
(2 items)
gps. did 
increase time 
spent in PA.
Gd. 6 – 
showed 
significant 
prevention of a 
decrease in PA 
in IV gp 
compared to C 
gp who actually 
decreased their 
3$S
compared to C gp. 
S
otherwise, no other 
changes seen to be 
significant.
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Pate et al
‘Active 
Winners’
USA
2003
Duration: 18 mths
Theory: SCT and Pender’s 
Health Promotion Model
Description of C: - -  
Description of IV:  4 main 
components: 1) Active Kids: 
intensive summer & after-
school PA program; 2) Active 
Home: newsletters for families; 
3) Active School: formation of 
committees to improve school 
environment; 4) Active 
Community: newspaper 
articles and PA at local events
Primary aim:
Increase PA 
in youth
Secondary 
aim:
Improve 
hypothesize
d
psychosocial 
determinant
s of PA
Sex: B, G
Age: Mean age 
11 yrs (5th
Grade)
N(C): 224; 
N(IV): 148
No. schools: 6
SES: Low
Eth: primarily 
African-
American
Design:
comparative 
study with 
concurrent 
control
Data 
collections:
Pre, mid & 
post (each in 
Spring)
PA levels (after 
school hours):
PDPAR self 
report
PA self-efficacy, 
beliefs regarding 
PA, social 
influences related 
to PA, PA 
intentions:
Students completed 
questionnaire.
  
No significant 
differences in 
number of 
blocks of 
MVPA and 
VPA btw. IV 
and C gps.
No significant 
interactions observed 
for boys or girls.
Significant group diff. 
seen for social 
influences and beliefs 
about PA (IV girls 
scored lower than C 
girls)
No dose-response 
r’ship between 
program attendance & 
outcome variables.
Bias corrected 
Hedges
Boys
Social infl. 0.13
(small, 54%)
Intentions            0.12
(small, 54%)
Physical belief    -0.41
(medium, 66%)
Social belief 0.00
(small, 50%)
Seek support   -
0.27
None 
completed
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(small, 58%)
O/C barriers -0.64
(large, 73%)
+ve altern.    -0.27
(small, 58%)
Girls
Social infl. -0.46
(medium, 66%)
Intentions             -
0.45
(medium, 66%)
Physical belief -
0.22
42
(small, 58%)
Social belief -
0.05
(small, 50%)
Seek support -
0.24
(small, 58%)
O/C barriers         -
0.16
(small, 54%)
+ve altern. -0.40
(medium, 66%)
School activity breaks & Family:
43
Ernst & 
Pangrazi
‘Promoting 
lifetime activity 
in youth’
(PLAY)
USA
1999
Duration: 12 wks
Theory: - - 
Description of C: daily 15min 
breaks in class-time with no 
prompting to be physically 
active for 4wks, then recording 
of time spent watching TV for 
8wks
Description of IV: Daily 15min 
PA breaks in class-time where 
teachers taught games and 
activities for 4 wks. Next 8 
wks, instead of PA breaks, 
children recorded the previous 
days PA in a recording book, 
with the goal of achieving 
30mins of PA daily after 
school hrs. 
Primary aim:
Increase 
children’s 
activity 
levels and 
attraction to 
PA.
Sex: B, G
Age: (4th-6th
Grade)
N(C): 14 
classes; N(IV): 
14 classes
No. schools: 5
SES: Low, 
medium
Eth: Primarily 
Caucasian & 
Hispanic
Design: group 
RCT 
Data 
collections:
Pre, mid and 
post
PA levels:
PAQ-C self 
report 
questionnaire 
(past 7 days, 
given pre, mid 
and post)
Children’s level of 
attraction to PA 
(CAPA): 
liking of exercise, 
games & sports, & 
physical exertion; 
acceptance or 
rejection by peers 
in PA contexts; 
attraction to PA due 
to perceived health 
benefits.
Significant 
increases btw. 
IV and C 
groups across 
time 
Boys: post test 
(p= 0.002)
Girls: post test 
(p= 0.008)
No effect on CAPA in 
boys, signif effect on 
girls midtest (p=0.001) 
and post-test 
(p=0.002). Treatment 
effects on boys were 
small (0.16 and 0.19 
mid- & post-test 
respectively), but on 
girls were high (0.72 & 
0.63 mid- & post-test 
respectively)
Bias corrected 
Hedges
PA attraction
Boys         0.67
(large, 76%)
Girls          0.83
(large, 79%)
None 
completed
After School Program:
Kelder et al
‘CATCH kid’s 
club’
Duration: 5 months
Theory: SCT
Primary aim:
Improving 
nutrition and 
Sex: B,G
Age:  mean age: 
9 yrs.
Design: Quasi-
experimental
PA levels: PA self efficacy MVPA 
increased 
substantially in 
the IV gp. 
No significant change
p= 0.1854
Cohen’s ‘d’ None 
completed
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TEXAS
2004
Description of C: usual 
afterschool program
Description of IV: 3 elements - 
educational, PA & snack 
components
physical 
activity
Sec. Aims:
Equip 
children with 
knowledge, 
skills, SE & 
intentions to 
make 
healthy 
dietary & PA 
decisions
(Grades 3-5)
# schools: 16
N students: 157
Eth: pred. 
White& Hispanic
Data 
collections:
Pre-post
SOFIT- direct 
observation
ASSQ – self 
administered 
q’naire
(After school 
student 
questionaire)
(p= 0.001)
Self efficacy for PA 
participation       1.23
(large, 88%)
*for El Paso only
BCT: Behavioral Choice Theory; C: Control; EE: Energy expenditure; Eth: Ethnicity; F/U: Follow-up; Gp: Group; HBM: Health Belief Model; IV: Intervention group; MPA: Moderate intensity physical activity; MVPA: Moderate-to-vigorous 
physical activity; PA: Physical activity; SCT: Social Cognitive Theory; SLT: Social Learning Theory; S-R: Self-report; TPB: Theory of Planned Behavior; TRA: Theory of Reasoned Action; TTM: Transtheoretical Model; VPA: Vigorous-intensity 
physical activity; SEM: social ecological model of PA; PAP: Precaution adoption process model; SQM: service quality model. 
* Unless otherwise specified, all sample sizes are final post-test or follow-up values 
FAS – Food and Activity survey; YAQ – youth activity questionnaire; TSC – total serum cholesterol; FJV – fruit, juice and vegetables;
GAQ – GEMS activity questionnaire
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APPENDIX 2.3        Summary of intervention effects targeting potential mediators of children’s physical activity 
 
Author 
(year)
Intervention Setting Strategy 
(based on information 
available)
Strategies (related to PA) Effect 
on PA 
PM and effect of IV 
on PM
Effec
t size 
Harrell et al
(2003)
USA
Cardiovascular Health 
in Children Study 
(CHIC)
8 week RCT 
Theory: SCT & TPB
Sex: B,G
Age: 7 -11 yrs
N: 686 (c), 588 (IV)
No. schools: 33
SES: Low, medium, high
School Curriculum, PE Intervention:
Regular classroom teacher provides 2 classes/week on health 
topics; 3 PE classes/week each including 30 mins PA.
Control:
No contact during IV period.
0 Exercise knowledge 
+ 
S
46
Eth: 74% White, 20% 
African American
Bush et al 
(1989)
USA
Know Your Body (KYB)
2yr RCT
Theory: SLT
Sex: B, G
Age: Mean age 10.5 yrs 
(4th-6th Grade)
N:431; C: - -; N(IV): - - 
No. schools: 9
SES: Low, medium, high
Eth: African American
School Curriculum, 
Family newsletters
Intervention:
2 arms: Gp 1) KYB curriculum (2 x 45 mins module on PA and 
Fitness+ personalised health screening (results provided) Gp 
2) KYB curriculum + health screening (results to parents).
Control:
No KYB curriculum. Parents received health screening results 
only.
0 Health Knowledge + NC
Caballero et 
al (2003)
USA
Pathways
3 yr RCT
Theory: …
Sex: B, G
Age: Mean age 7.2 yrs 
(3rd–5th Grade)
N(C): 682; N(IV): 727 
No. schools: 41
SES: - - 
Eth: Native American
School Curriculum, PE,
Active class breaks,
Family newsletters 
and events
Intervention:
1) Classroom curriculum 2x45 mins/wk for 12 wks; 
2) 3x30 min PE sessions per wk + exercise breaks in class 
time;
3) Family involvement (supportive environments, family 
events).
Control: 
No contact
+/0 Knowledge +
Self-Efficacy + 
S
 S 
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Christodoulos 
et al
(2006)
Greece 
1 yr RCT
Theory: TPB 
Sex: B, G
Age: 10-12.5 yrs (6th 
Grade)
N(C): 49; N(IV): 29
No. schools: 2 
SES: - - 
Eth: - - 
School Curriculum, PE,
Acitve homework, 
Family newsletters, 
Link to community 
sport
Intervention:
1) Weekly PE
2) Health education lessons 1/wk (incl. computer 
mediated delivery)
3) Homework with family activities
4) Educational material and information about 
community based sport programs
5) Parent advice (healthy snacks, encourage PA).
Control: weekly PE, no additional health education
+ PA Intentions +
Attitude +
M
  
 M 
Edmundson 
et al
(1996)
USA
Child and Adolescent 
Trial for Cardiovascular 
Health (CATCH)
3 yr RCT
Theory: SCT
Sex: B, G
Age: Mean age 8.8 yrs 
(3rd Grade)
N(C): 2117; N(IV): 2989 
(pre-test) 
School Curriculum, PE
Family newsletters
& events,
Link to community 
sport
Intervention:
2 arms:
1. Increase PE time >90 mins/wk, intensity MVPA 40%, 
health promotion classes consisting of 15, 24 & 16 
lessons in Grades 3, 4 & 5, respectively
2. As above + family based component (2 family fun     
   nights, 19 activity packs over 3 yrs)
+/0 Perceived Support 
for PA  -  
Self-Efficacy + 
L
T 
48
No. schools: 96
SES: - - 
Eth: 69% White, 14% 
Hispanic, 13% African 
American
Control: Usual curriculum
Ernst and 
Pangrazi
(1999)
USA
Promoting Lifetime 
Activity in Youth 
(PLAY)
12 week RCT
Theory: --
Sex: B, G
Age: (4th-6th Grade)
N(C): 14 classes; N(IV):
14 classes
No. schools: 5
SES: Low, medium
Eth: Primarily Caucasian 
& Hispanic
School Curriculum, 
Active class breaks, 
Self management, 
Intervention: 
Daily 15min PA breaks in class-time where teachers taught 
games and activities for 4 wks. Next 8 wks, instead of PA 
breaks, children recorded the previous days PA in a recording 
book, with the goal of achieving 30mins of PA daily after 
school hrs.
Control: 
Daily 15 min breaks in class-time with no prompting to be 
physically active for 4wks, then recording of time spent 
watching TV for 8wks
+ Intention:  + 
Preference  + 
CAPA (Child 
attraction to PA) - 
M
L 
 M 
Goran and 
Reynolds
(2005)
USA
Interactive Multimedia 
for Promoting Physical 
Activity
(IMPACT)
8 week RCT
School Curriculum, 
Family newsletters
Intervention:
1) 8 x 45 mins CD-ROM animated lessons
2) 4 x 45 mins classroom lessons
3) 4 x 45 mins family based assignments (12 hrs contact   
over 8 wks)
+/0 PA Beliefs -
Outcome 
expectancies + 
Social norms  +
M
S 
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Theory: SCT
Sex: B, G
Age: 8.8-11.1 yrs (4th
Grade)
N(C): 60; N(IV): 62
No schools: 4
SES: - -  
Eth: 58% Hispanic
Control: 
Educational CD-ROMs not relating to health topics Famil y norms  - 
Peer norms - 
Self-Efficacy + 
T
S 
S 
T 
Gortmaker et 
al
(1999)
USA
Eat Well and Keep 
Moving
2 yr comparative study 
with concurrent control
Theory: SCT and BCT
Sex: B, G
Age: 8-10 yrs (4th & 5th
Grade)
Cohort: N(C): 289; N(IV):
190. 
Cross-sectional: N(C):
180; N(IV): 129. 
24hr recall sample: N(C):
162; N(IV): 173
No. schools: 14
SES: Low-medium
School Curriculum, PE
Family newsletters 
and events,
Link to community 
sport
Intervention:
1) 13 (PA and nutrition) lessons per yr, including 3 PE 
lessons (increased MPA and VPA)
2) Campaigns and home activities involving family members 
promoted in school newsletter and kids projects
3) Linking of parent with community groups.
Control: Usual health education curriculum
0 PA Knowledge  + M
50
Eth: 91% African 
American
Marcus et al
(1987)
USA
Know Your Body
(KYB)
2 x 18 Week 
comparative study with 
concurrent control
Theory: SLT
Sex: B, G
Age: 9-11yrs (4th & 5th 
Grade)
N(C): 234; N(IV Gp 1): 
688, N(IV Gp 2): 333,
N(IV Gp 3): 253 (pre-test)
No. schools: 18
SES: Low
Eth: Mixed
School Curriculum,
Family newsletters
Intervention:
2 arms: Gp 1) KYB curriculum (2 x 45 mins module on PA and 
Fitness+ personalised health screening (results provided) Gp 
2) KYB curriculum + health screening (results to parents).
Control:
No KYB curriculum. Parents received health screening results 
only.
+ (gp 2)
0 (gp 1)
Fitness knowledge  + NC
McKenzie et 
al
(2004)
Middle-School Physical 
Activity and Nutrition
(M-SPAN)
2 yr RCT
School Curriculum, PE,
Environment,
Family newsletters,
Community links
Intervention:
Curriculum & environmental/policy: 
1) PE program, incl. curriculum material (changed lesson
content, structure & teacher behaviour)
2) Environment: increased supervision, equipment &
organized activities/promoted in free time
+ Enjoyment of PA: 
Boys  - Girls  - T   S
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USA
  
Theory: SEM
Sex: B, G
Age: 11-14 yrs (6th–8th
Grade)
N: 1434; N(C): - - ; N(IV): - 
- 
No. schools: 24
SES: 39% low
Eth: 45% non-white
3) Health policy meetings: key school staff met with study 
team to select environmental policy changes (3x90min 
meetings/yr, 2-4 policies/yr + action plan)
4) Student health committees (monthly activities - advocacy) 
5) Parental education (newsletters, posters, brochures, 
meetings), 16 articles for newsletter
6) Project team presentations to PTA (11 of 12 
boards/schools)
7) $1000 for PE & $2000 PA equipment.
Control: measurement only
Parcel et al
(1989)
USA
Go For Health
2 yr Comparative study 
with concurrent control
Theory: Organisational 
change and SLT
Sex: B, G
Age: 3rd-4th Grade
N(C): 159; N(IV): 171
No. schools: 4
SES: - - 
Eth: Anglo-American 62%, 
Mexican-American 20%,
African American 14%
School Curriculum, PE Intervention:
Go For Health: 3 program components, 2 related to PA:
1) Curriculum Children’s Active Physical Education curriculum 
2 semester long units, 6-8 wks each - more time in fitness 
development
2) Classroom health education: 2x4 wk healthy eating 
modules, 1x6 wk PA modules.
Control: Usual care
+ Exercise Behavioural 
Capability   +
Self-Efficacy  +
NC
NC
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Cason & 
Logan
(2006)
USA
Jump Into Foods and 
Fitness (JIFF)
7 wk Quasi – 
experimental 
Theory: ---
Sex: B, G
Age: 9-11 yrs 
N: 130 N(C): 72; N(IV): 58
No. schools: 2
SES: underserved youth
Eth: 71.5% African 
American
School Curriculum,,PE,
Family newsletters
Intervention:
1) 7, 1 hour lesson units. Units include information on PA 
pyramid and PE classes reinforce content
2) Newsletters sent home which are designed to inform 
parents about program.
Control:
Received IV after intervention completed.
+ Enjoyment  + L
Verstraete et 
al
(2006)
Belgium
SPARK Belgium
2 yr RCT
Theory: SCT
Sex: B, G
Age: 11-12 yrs
N: 764 N(C): 365; N(IV):
399
No. schools: 16
SES: --
Eth: --
School Curriculum, PE, 
Recess activities, 
Self management, 
After school 
program
Intervention:
1) Health related PE program and self management program,
2) Classroom based health education lessons, extracurricular 
PA promotion program (SPARK) 
3) Promoted recess PA
4) After school / lunch PA program ran by external PE teacher 
(voluntary).
Control: usual care
+ Perc. safety   -
Enjoyment   - 
Outcome 
Expectancies  -  
Social support  - 
T
L 
T 
T 
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Self-Efficacy  -
T 
Jurg et al
(2006)
Amsterdam
Jump-In
1 year Quasi 
experimental
Theory: SCT, SEM, TPB, 
PAPM, SQM, PE and 
Habit
Sex: B, G
Age: 4th-6th grade
N: 510 N(C): 141; N(IV):
369
No. schools: 6
SES: low
Eth: --
School Curriculum,
Homework, 
Active Breaks,
Community links,
Family newsletters 
and events 
Intervention:
1) School sports activities – designed to link with club sport
2) Pupil follow up of students sport participation 
3) Class moves – regular class breaks
4) Card games (involve assignments to be done in the class 
and at home)
5) Parental information service – 1 / year 
6) Activity week – parents involved.
Control: usual care
+ Awareness   -
Outcome 
Expectancies  + 
Encouragement   - 
Social modelling  -  
Self-Efficacy - 
Intention - 
Habit + 
NC
NC
NC
NC
NC
NC
NC
Palmer et al
(2005)
Cross over design
Theory: --
Sex: B, G
School Curriculum Intervention:
Web-based program/module ‘Healthy Hearts 4 Kids’ 
2xd50mins/wk. Units on: cardiovascular function, PA, 
0 Knowledge  - S
54
USA
Age: 5th Grade
N(C): 82 (cross-over); IV:
90
No. schools: 8
SES: Low-medium
Eth: Predominantly 
Caucasian
nutrition, tobacco (information, guidelines, quizzes, writing
activities to reinforce content, PA & nutrition habits, feedback).
Control: cross over
Attitude  - T
Rowland et al
(2003)
UK
1 yr RCT
Theory: --
Sex: B, G 
Age: 2nd & 5th Grade
N(C): 672; N(IV): 714
No. schools: 21
SES: - - 
Eth: - - 
School Curriculum, 
Family newsletters,
Environment
Intervention:
16 hrs of expert assistance from a school travel coordinator to 
develop & implement travel plans
Control: Received £150 in compensation for their time
0 Parental Concerns 
about travel to 
school - 
T
Manios
(2002)
Greece 
6 year RCT
Theory: --
Sex: B, G 
Age: 1st – 6th grade
N(C): 444  N(IV): 602
No. schools: 40
SES: --
Eth: --
  
School Curriculum, PE,
Active breaks,
Active transport 
campaigns,
Family newsletters
Intervention:
1) Classroom PA lessons
2) Short PA breaks during lessons,
3) 2 active commuting to school campaigns
4) Activity box (equipment) 
5) Parent fact sheets
6) PE teacher PD
7) Computer tailoring program.
+ Knowledge  + M
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Control: usual care
Harrison et al
(2006)
Ireland
Switch Off Get Active
16 week RCT
Theory: --
Sex: B, G 
Age: mean: 10.2
N(C): ; N(IV):  
No. schools: 9 
SES: social disadvantage
Eth: --
School Curriculum,
Self management
Intervention:
10 lesson, teacher lead IV based school lessons and 
accompanying activity modification tasks – workbooks and 
diaries to record PA / screen time.
Control: Usual classes
+ Self-Efficacy + T
Bergh et al
(2012)
Norway
Health in Adolescents
(HEIA)
20  month RCT
Theory: --
Sex: B, G 
Age: Mean: 11 yrs
N(C):510  N(IV): 908
No. schools: 37
SES: --
Eth: --
School Curriculum, PE,
Active breaks,
Active transport,
Accessibility, 
Family newsletters
Intervention:  
1) 1 x 90 min class concerning PA behaviour in relation to 
energy balance
2) Short PA breaks during lessons
3) 2 x active commuting to school campaigns
4) Activity box – sport and play equipment for recess
5) 3 PA fact sheets for parents
6) 1 x Professional Development session for PE teachers
+/0 Enjoyment   +
Perceived Social 
Support   +
Self-Efficacy   -  
M
S 
T 
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Control: usual care
Sallis et al
(1997)
USA
SPARK 
(Sports, Play, and 
Active Recreation for 
Kids)
Quasi experimental
Theory: --
Sex: B, G 
Age: 4th grade
N(C): 360 N(IV 
teacher):331 N(IV 
specialist): 360 
No. schools: 7 
SES: --
Eth: 82% European 
American
School Curriculum, PE,
Homework,
Family information,
Self management
3 arms:
1) Specialist led (certified PE specialist),
2) Teacher led (classroom), 
3) Control
Intervention:
Aim- increase PA during PE classes and outside school
1) Classes designed to promote high levels of PA, be 
enjoyable and teach movement skills (3 days a week)
2) Self-management program also taught in 30 minute 
classroom sessions
3) Homework and monthly newsletters for home.
Control: usual PE taken by untrained classroom teachers
+/0 Self-perception  -
Family support  - 
Enjoyment   - 
Intention   - 
T
S 
S 
S 
Baranowski 
et al
(1990)
Community gym
14 week RCT
Family Education, PA,
Family involvement 
in activities / 
counselling
Intervention:
1) 1x90min education session/wk (behavioral counselling, 
goal setting, small group education for 7 wks
- PA knowledge   -
Self-efficacy  -  
NC
NC
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USA
Theory: --
Sex: B, G
Age: Mean age 10.6-10.9 
yrs (5th–7th Grade)
N(C): 52; N(IV): 59
SES: range
Eth: African-American
2) 1x30min MPA session/wk.
Control: no contact during IV period
Baranowski 
et al 
(2003)
USA
Baylor GEMS Pilot 
study
12 weeks RCT
Theory: SCT
Sex: G
Age: 8 yrs
N(C): 16; N(IV): 19
SES: - - 
Eth: African-American
Family Education, PA,
Camp
Self management
Intervention:
4 wk Summer Day Camp, then 8 wk Internet IV for girls & for 
parents (weekly): social support buddies, parental modelling, 
PA skills & exposure, pedometer self-monitoring.
Control:
Generic 4-wk day camp, followed by generic 8 wk internet 
program
0 PA preference - L
Beech et al
(2003)
Memphis GEMS pilot 
study
12 week RCT
Theory: SCT
Family Education, PA,
Family newsletters
Intervention:
Knowledge, behaviour change skills & dance or aerobics: 
Interactive weekly sessions with 1) girls and 2) parents
Control:
0 Self-efficacy (PA)  -
Self-concept  - 
S
S 
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USA Sex: G
Age: 8-10 yrs
N(C): 18; N(IV): 21
SES: - - 
Eth: African-American
3x90min sessions over 12 wks (self-esteem) Outcome 
expectancies  - 
Preference   - 
S 
S 
Robinson et 
Al
(2003)
USA   
Stanford GEMS pilot 
study
12 week RCT
Theory: SCT
Sex: G
Age: 8-10 yrs
N(C): 33; N(IV): 28
SES: Low
Eth: African-American
Family Education, PA,
Family newsletters
Intervention:
After-school dance classes 5 days/wk at community centres & 
5-lesson home visiting program with families to reduce SB
Control:
Newsletters and lectures on diet & PA
0 Enjoyment   -
Self-esteem   - 
S
M 
Story et al
(2003)
Minnesota GEMS Pilot 
study
12 week RCT
Theory: SCT
Sex: G
Age: 8-10 yrs
Family After school 
curriculum and PA,
Family newsletters 
and events
Intervention:
2x1 hr after-school sessions/wk; weekly family packs; 2 family 
nights; 1 motivational telephone call; tailored letter in wk 7
Control:
3 meetings over 12 wks (arts/crafts & self-esteem activities)
+ 
PA self concept   -
PA preference   - 
Outcome 
expectancies   - 
S
S 
S 
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USA N(C): 28; N(IV): 26
SES: Low
Eth: African-American Self-efficacy   - 
Parental support  - 
PA home 
environment   - 
M 
S 
M 
Rhodes et al
(2010)
Canada
4  week RCT 
Theory: --  
Sex: G, B
Age: 4-10 yrs
N(IV + planning): 31; 
N(IV): 34
SES: --
Eth: --
Family Education,
Family newsletters
Intervention:
Group 1– IV only, Group 2- IV + planning 
Families sent the Canadian family PA guidelines, Active Living 
recreation guide. Group 2 families also received planning 
material (workbook and calendar) – asked to read instructions 
and follow for 4 weeks.
0 Intention  -
Perceived 
Behavioural Control  
-  
NC
NC
Pate et al
USA
Active Winners
18 month
Community After school PA,
Family newsletters,
Community links
Intervention:
4 main components: 
1) Active Kids: intensive summer & after-school PA 
program; 
0 PA beliefs 
Boys  - Girls    - S  S
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Comparative study with 
concurrent control
Theory: SCT and 
Pender’s Health 
Promotion Model
Sex: B, G
Age: Mean age 11 yrs (5th
Grade)
N(C): 224; N(IV): 148
No. schools: 6
SES: Low
Eth: primarily African-
American
2) Active Home: newsletters for families;
3) Active School: formation of committees to improve
school environment; 
4) Active Community: newspaper articles and PA at local
Events
Control:
No intervention
Social influences
Boys  +     Girls   - 
PA intentions
Boys  +    Girls    - 
T M
T  M
Trost et al
(2009)
USA
4 week RCT
Theory: --
Sex: B, G
Age: 105 child parent 
dyads
N(C): 40 child parent 
dyads;
N(IV): 65 child parent 
dyads 
SES: --
Eth: --
Family Curriculum, PA,
Family events
Intervention:
PA curriculum module (4 lessons) during regular Sunday 
school classes
+ family activities designed to promote PA at home (3 
activities)
Control:
Normal Sunday School program
0 Parental support 
Father - 
Parental Support 
Mother + 
T
L
Kelder Coordinated Approach 
to Child health
After school After school PA Intervention: + Self-efficacy    - L
61
(2005)
USA
CATCH Kids Club
Quasi experimental 
Theory: SCT
Sex: B, G
Age: Mean 9 yrs (Grades 
K-5)
N: 69
No. schools: 16
SES: --
Eth: 43% White, 34% 
Hispanic
1) 5 module education component (teacher led after school),
2) PA component (activity box containing fun active games
and activities)
Control:
Usual after school care
Annesi et al
(2007)
USA
‘Youth Fit For Life’
12 week Quasi-
experimental
Theory: --
Sex: B, G
Age: mean 10.1 yrs
N(AS): 128 ; N(PE): 113
SES: --
Eth: African American
After school After school PA,
Self management
PE,
Self management
2 groups:
1) After school group  – 3 day/week afterschool care  - games,
resistance training, self-management program (workbook 
included)
2) PE group - 2 day/week PE format, delivered by PE
specialists. 2 sessions/week, 45 mins a session. Same
content as 1st group, but delivered in a gymnasium.
+ Group 1:
Physical Self 
Concept   +
Self-Efficacy   - 
Group 2:
Physical Self 
Concept  - 
Self-Efficacy  +
L 
S 
 L 
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Key:
Effect on PA: + = significant effect on physical activity (PA) outcome,  0= no significant effect on PA outcome,  +/0=  mixed result  
PM and effect of IV on PM: PM = potential mediator, + = positive significant effect on PM, - = null effect on PM 
Effect size: T= trivial (<0.2), S= small (>0.2-0.5), M= moderate (>0.5-0.8), L= large (>0.8), NC=not able to be calculated
S
Chen et al
(2009)
USA
Active Balanced 
Childhood (ABC)
RCT (wait list control)
Theory: SCT
Sex: B, G
Age: 8-10 yrs
N(C): 32 ; N(IV): 35
SES: --
Eth: Chinese American
Family Education, PA,
Family newsletters 
and events
Intervention:
1) Small group family sessions – local community
2) Children participate in PA sessions (parents involved in 2)
3) Provided with Pedometers, activity diary, books about PA
4) Family component – workshop, workbook and video
Control:
Wait-listed
+ Knowledge    + 
Self-efficacy   - 
M
T 
63
REVIEW
Effects of strategies to promote children’s physical
activity on potential mediators
J Salmon, H Brown and C Hume
Centre for Physical Activity and Nutrition Research, School of Exercise and Nutrition Sciences, Deakin University, Burwood,
Victoria, Australia
The aim of this paper is to review evidence of the effectiveness of interventions that present physical activity outcomes and
potential mediators of behavioural change among 4–12-year-old children. A systematic search of electronic databases for
original research articles published in peer-review journals between January 1985 and the end of June 2006 was carried out.
A total of 19 studies that reported intervention effects on physical activity and mediators of behavioural change were identified.
The most common mediators reported included physical activity knowledge or beliefs (11 studies); self-efficacy (8 studies); and
enjoyment or preference for physical activity (6 studies). Less frequently reported mediators included attitudes, behavioural
capability, intentions, outcome expectancies, social norms, social support and self-concept. Seven of the 11 interventions that
reported intervention effects on knowledge/beliefs stated positive changes in this mediator. Four of the eight studies that
reported intervention effects on self-efficacy had significant improvements; however, only two out of six interventions reported
significant improvements in physical activity enjoyment or preference. None of the studies reviewed reported whether changes
in these constructs mediated changes in children’s physical activity behaviours. Although more than half of the studies reviewed
reported a positive intervention effect on children’s physical activity, no study carried out a mediating analysis to attempt to
identify the mechanisms of change. Future research should more clearly identify the mediators of behavioural change that are
being targeted and whether this explains intervention effects.
International Journal of Obesity (2009) 33, S66–S73; doi:10.1038/ijo.2009.21
Keywords: promotion; child; mediator; theory; mechanisms; physical activity
Introduction
Children who participate in lower levels of physical activity
are more likely to show risk factors for cardiovascular disease
(CVD), such as poor blood lipid profiles.1 A recent study
found that compared with the most active children
(131–167minday–1), the least active children in the sample
(34–38minday–1) were more than three times as likely to
have clustered risk factors for CVD (that is, adiposity, high
systolic blood pressure, high blood lipids, insulin resistance,
low fitness).2 Further, a meta-analysis of the effects of
physical activity treatment programmes on various indices
of children’s adiposity found that different intensities and
durations of physical activity resulted in favourable
outcomes for children’s weight.3 With unprecedented
global increases in the prevalence of childhood overweight
and obesity, particularly in economically developed
countries and urbanized populations,4 and corresponding
declines in physical activity,5 there has never been a more
urgent need for effective physical activity programmes to
reduce the incidence of overweight and obesity as now.
Given the central role of physical activity as part of a
broader strategy to prevent overweight and obesity
among children,6 a comprehensive review of the evidence
is required.
A recent narrative review of physical activity interventions
reported that the most effective strategies among children
incorporated some focus on physical education (PE), activity
breaks and family strategies within the school setting.7
Although interventions delivered in the family setting were
not highly effective, many were pilot studies, and very few
studies have been delivered in the primary care or commu-
nity settings to draw any firm conclusions. Although
informative, that review did not systematically identify
potential mechanisms of behavioural change. For example,
it has been argued that the most successful and effective
interventions in the physical activity literature are those that
have utilized a theoretical framework;8 identifying the
intervention effects on potential mediators (for example,
Correspondence: Dr J Salmon, Centre for Physical Activity and Nutrition
Research, School of Exercise and Nutrition Sciences, Deakin University, 221
Burwood Highway, Burwood, Victoria 3125, Australia.
E-mail: jsalmon@deakin.edu.au
International Journal of Obesity (2009) 33, S66–S73
& 2009 Macmillan Publishers Limited All rights reserved 0307-0565/09 $32.00
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the self-efficacy construct from Bandura’s Social Cognitive
Theory9) of behavioural change provides insights into
those aspects of the intervention that worked or did not
work. The aim of this paper was to review the evidence of the
effectiveness of interventions that present physical activity
outcomes and report on effects on potential mediators of
behavioural change among 4–12-year-old children.
Methods
To identify intervention studies that targeted 4–12-year-old
children, and reported a physical activity and mediator
outcome, the following databases for English language,
original research articles published in peer-review journals
between January 1985 and the end of June 2006 were
searched: Medline and Premedline; Sportsdiscus; PsychInfo;
PsycARTICLES; Cochrane; CINAHL; ScienceDirect; Web of
Knowledge; Social SciSearch; and all Ovid databases. Studies
were included in the following criteria: (1) children aged
between 4–12 years; (2) reported physical activity outcomes
(studies that reported only fitness outcomes were excluded);
(3) reported effects on potential physical activity mediator/s;
(4) sample size n416; (5) randomized controlled trials
(RCTs), group randomized trials, and quasi-experimental
study designs; and (6) reported effects on potential
mediators of behavioural change. Overweight or obesity
treatment studies or studies of clinical populations
were also excluded. The intervention studies were grouped
according to the intervention setting: school, family and
community.
Results
Fifty published studies, representing 42 separate physical
activity interventions, were identified. Of these, only
19 studies (13 in the school setting, 5 in the family setting
and 1 community based) reported intervention effects on
physical activity and on mediators of behavioural change
(see Table 1). The most common theoretical framework
applied was the Social Cognitive Theory (13 studies).10–23
Only two studies reported using the Theory of Planned
Behaviour,13,24 with other theoretical frameworks, such as
the Behavioural Choice Theory,11 the Organizational
Change Theory,14 the Social Ecological Model,25 and Pen-
der’s Health Promotion Model23 being reported by single
studies. Four interventions did not explicitly identify using a
theoretical framework;26–29 however, the effects on theore-
tically derived constructs such as knowledge and beliefs,
enjoyment, social influences, barriers, perceived health, and
self-efficacy were reported.
The most common mediators assessed included physical
activity knowledge or beliefs (11 studies);10–13,15–16,18,23,26–28
self efficacy (8 studies);14–16,18,20,22,23,26 and enjoyment or
preference for physical activity (6 studies).19–22,25,27 Less
frequently reported mediators included attitudes, behaviour-
al capability, intentions, outcome expectancies, social
norms, social support and self-concept. Seven of the 11
interventions that reported intervention effects on
knowledge/beliefs reported positive changes in this
mediator.10–13,15,18,28 Four of the eight studies that reported
intervention effects on self-efficacy reported significant
improvements in that construct;14–16,18 however, only two
out of six interventions reported significant improvements
in physical activity enjoyment or preference.22,27 Positive
effects on attitudes towards physical activity,24,28 perceived
social support for physical activity,18 outcome expectancies,16
and exercise behavioural capability14 were also reported.
Seven of the 11 studies that reported positive effects
on potential mediators also reported positive outcomes
on children’s physical activity.12–15,18,24,27 None of the
reviewed studies reported whether changes in these
constructs mediated changes in children’s physical activity
behaviours.
Discussion
Effecting change in children’s physical activity behaviour
requires an understanding of the constructs or pathways that
should be targeted in behavioural change strategies. Of the
19 studies reviewed in this paper, it is clear that only a
limited number of studies (less than half of the children’s
physical activity intervention studies published in that
21–year period) have reported on a limited number of
potential mediators. Of the potential mediators reported in
this review, knowledge and beliefs, self-efficacy and enjoy-
ment were the most common. It is important for future
intervention studies promoting children’s physical activity
to clearly identify a theoretical framework and the proposed
mechanisms of change, and to show the pathways of
behavioural change with appropriate statistical methods.
None of the children’s physical activity interventions
reviewed in this paper employed analyses to determine
mediating pathways of behavioural change, using techni-
ques such as structural equation modelling, path analysis,
the Baron–Kenny method, and the MacKinnon et al. or
Freedman–Schatzkin’s tests.30
Although the application of theoretical frameworks in
physical activity interventions is recommended,8 many
behavioural change theories have not been rigorously tested,
particularly among children. It has been argued that more
experimental and quasi-experimental studies rigorously
testing mediating pathways of behavioural change are
needed for informing how to modify theoretical constructs
and better understand causal pathways.31 It is apparent from
this review that future research should more clearly identify
the mediators of behavioural change that are being targeted
and whether this explains intervention effects.
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Table 1 Summary of potential mediators reported in children’s physical activity interventions
Study Intervention Samplea Design, data
collections
Measures of mediators Mediator outcomes
School-based studies
Bush et al.10
Know Your Body (KYB)
USA
Duration: 2 yrs
Theory: SLT
Description of C: no KYB
curriculum. Parents received
screening results only
Description of IV: 2 arms: gp (1)
KYB curriculum (245min
module on PA and
fitness)þpersonalized health
screening (results provided);
gp (2) KYB curriculumþhealth
screening (results to parents)
Sex: B, G
Age: mean age
10.5 yrs (4–6th
grade) N: 431;
N(C):F;
N(IV):F
No. of schools: 9
SES: low, medium,
high
Eth:F
Design: group
RCT
Data collections:
pre, mid and post
Health knowledge/
attitude and
psychosocial attributes
Significant increase in health
knowledge in the IV compared
with the C gp
Caballero et al.15
Pathways USA
Duration: 3 yrs
Theory: SLT
Description of C: no contact
Description of IV: 4
components: (1) classroom
curriculum: 245min lessons
per week for 12 weeks; (2) food
service: reduced percentage of
energy from fat to p30%;
(3) 3 30-min sessions of PE per
week designed to increase EE
and additional 2–10-min
exercise breaks in class time;
(4) family involvement in
creating supportive
environments, family events
Sex: B, G
Age: mean age
7.2 yrs (3rd–5th
grade)
N(C): 682; N(IV):
727
No. of schools: 41
SES:F
Eth: Native
American
Design: group
RCT
Data collections:
pre–post
PA knowledge; PA self-
efficacy
Knowledge was significantly
higher post intervention in the
IV compared with the C gp
(Pp0.01)
PA self-efficacy was higher in
the IV compared with the C gp
(P¼0.060)
Christodoulos et al.24
Greece
Duration: 1 yr
Theory: TPB
Description of C: weekly PE, no
additional health education
Description of IV: weekly PE;
health education lessons once
per week (including computer-
mediated delivery), health
education integrated into
general curriculum; homework
with family activities,
educational material and
information about community-
based sports programmes,
parents advised to provide
healthy school snacks and
encourage PA
Sex: B, G
Age: 10–12.5 yrs
(6th grade)
N(C): 49;
N(IV): 29
No. of schools: 2
SES:F
Eth:F
Design: group
RCT
Data collections:
pre–post
Attitudes towards sport
and PA;
PA intentions
More positive attitudes to PA in
IV gp, compared with the C gp;
significantly higher on PA
intentions (Po0.05)
Edmundson et al.18
Child and Adolescent
Trial for Cardiovascular
Health (CATCH) USA
Duration: 3 yrs
Theory: SCT
Description of C: Usual
curriculum
Description of IV: Two arms:
gp 1: CATCH IV, includes 3
components: (1) reducing the
fat and salt content of school
food service; (2) increasing PE
time 490min per week) spent
in MVPA to 40%; (3) health
promotion class room curricula
consisting of 15, 24 and 16
lessons in grades 3, 4 and 5,
respectively; gp 2: CATCH IV
and a family-based component
of activity packs per curricula,
two family fun nights, 19 packs
over 3 yrs
Sex: B, G
Age: mean age 8.8
yrs (3rd grade)
N(C): 2117; N(IV):
2989 (pre-test)
No. of schools: 96
SES:F
Eth: 69% White,
14% Hispanic,
13% African-
American
Design: group
RCT
Data collections:
pre, post and
yearly F/U for 3
yrs. PE observed
twice each
semester
Health beliefs;
perceived support for
PA; PA self-efficacy;
intentions; knowledge
Positive social support for PA
improved after 3rd grade
programme (not sustained at
follow-up) in IV compared with
the C. Significant improvements
in self-efficacy for PA after 3rd
and 4th grade interventions
(dropped to the same levels as
controls during 5th grade)
compared with the C. Improved
knowledge, intentions and self-
efficacy after 3 yrs (Po0.0001)
in IV compared with C
Promoting physical activity
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Table 1 Continued
Study Intervention Samplea Design, data
collections
Measures of mediators Mediator outcomes
Ernst and Pangrazi27
Promoting Lifetime
Activity in Youth (PLAY)
USA
Duration: 12 weeks
Theory:F
Description of C: daily 15min
breaks in class-time with no
prompting to be physically
active for 4 weeks, then
recording of time spent
watching TV for 8 weeks
Description of IV: Daily 15min
PA breaks in class-time where
teachers taught games and
activities for 4 weeks. Next
8 weeks, instead of PA breaks,
children recorded the previous
days PA in a recording book,
with the goal of achieving
30min of PA daily after school
hours
Sex: B, G
Age: (4th–6th
grade)
N(C): 14 classes;
N(IV): 14 classes
No. of schools:
5SES: low,
medium
Eth: Primarily
Caucasian and
Hispanic
Design: group
RCT
Data collections:
pre, mid and post
Children’s level of
attraction to PA (CAPA):
liking of exercise,
games and sports, and
physical exertion;
acceptance or rejection
by peers in PA contexts;
attraction to PA due to
perceived health
benefits
No effect on CAPA in boys,
significant effect on girls midtest
(P¼0.001) and post-test
(P¼0.002) in the IV compared
with the C gp
Goran and Reynolds16
Interactive Multimedia
for Promoting Physical
Activity (IMPACT) USA
Duration: 8 weeks
Theory: SCT
Description of C: popular
educational CD-ROMs not
relating to health topics
Description of IV: 845min
CD-ROM interactive animated
lessons; 4 45min classroom
lessons; 4 45min family-based
assignments (12 h of contact
over 8 weeks). Focused on
outcome expectancies,
behavioural capability and
modelling; goal setting;
self-monitoring; reinforcement;
self-efficacy; environmental
aspects to promote PA
Sex: B, G
Age: 8.8–11.1 yrs
(4th grade)
N(C): 60;
N(IV): 62
No schools: 4
SES:F
Eth: 58% Hispanic
Design: group
RCT
Data collections:
pre–post
PA beliefs; outcome
expectancies (positive
and negative); social,
family and friends
norms; self-efficacy
Marginal effects on outcome
expectancies (P¼0.05), self-
efficacy (P¼ 0.06) and social
norms in the IV compared with
the C gp. Marginal effects
became significant when
ethnicity was considered
Gortmaker et al.11
Eat Well and Keep
Moving USA
Duration: 2 yrs
Theory: SCT and BCT
Description of C: usual health
education curriculum
Description of IV: 13 lessons per
yr, includes 3 PE classes.
4 components: (1) decreased
fat intake; (2) increased fruit
and vegetable intake;
(3) decreased TV viewing (o2 h
per day); (4) increased MPA and
VPA. Campaigns and home
activities involving family
members promoted in school
newsletters and kids’ projects.
Linking of parent liaisons with
community organizations
Sex: B, G
Age: 8–10 yrs (4th
and 5th grade)
Cohort: N(C):
289; N(IV): 190
Cross-sectional:
N(C): 180; N(IV):
129. 24hr recall
sample: N(C):
162; N(IV): 173
No. of schools: 14
SES: low-medium
Eth: 91% African-
American
Design:
Comparative
study with
concurrent control
Data collections:
pre–post (random
sample at post);
3 cross-sectional
samples at pre-
test, yr 1 and yr 2
PA knowledge Knowledge of healthy activities
increased in the IV compared
with the C gp (0.7 scale points,
P¼ 0.02), representing a
moderate effect size
(SD 0.4–0.3)
Harrell et al.13
Cardiovascular Health in
Children (CHIC) USA
Duration: 8 weeks
Theory: Aspects of SCT and TPB
Description of C: no contact
during IV period
Description of IV: 2 classes per
week on health topics; 3 PE
classes per week each including
30min of PA
Sex: B, G
Age: 7–11 yrs (3rd
and 4th grade)
N(C): 686; N(IV):
588
No. of schools: 33
SES: low, medium,
high
Eth: 74% White,
20% African-
American
Design: group
RCT
Data collections:
pre–post
Exercise knowledge IV gp significantly greater
knowledge (7.9% more correct)
than the C gp (significant
Po0.05 in individual-level
post-test analysis only)
Promoting physical activity
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Table 1 Continued
Study Intervention Samplea Design, data
collections
Measures of mediators Mediator outcomes
Marcus et al.12
Know Your Body USA
Duration: 218 week
curriculum Theory: SLT
Description of C: usual care
Description of IV: 245min per
week modules. 1 of the 9
modules focused on fitness and
exercise. Health
screening¼height, weight, TSF,
BP, cholesterol, pulse rate
recovery from exercise test.
Three IV groups: Group 1.
Curriculum and screening;
Group 2. Screening only;
Group 3. Curriculum only
Sex: B, G
Age: 9–11 yrs (4th
and 5th grade)
N(C): 234;
N(IV gp 1): 688,
N(IV gp 2): 333,
N(IV gp 3):
253 (pre-test)
No. of schools: 18
SES: low
Eth: mixed
Design:
comparative study
with concurrent
control
Data collections:
pre–post
Knowledge about
physical fitness
IV groups 1 and 3 scored higher
than the C gp on physical fitness
knowledge (Po0.05)
Mckenzie et al.25
Middle-School Physical
Activity and Nutrition
(M-SPAN) USA
Duration: 2 yrs
Theory: environmental and
policy (Social Ecological Model)
Description of C: measurement
only
Description of IV: curriculum
and environmental/policy:
(1) PE programme, incl.
curriculum material (changed
lesson content, structure and
teacher behaviour);
(2) environment: increased
supervision, equipment and
organized activities/promoted
in free time; (3) health policy
meetings: key school staff met
with study team to select
environmental policy changes
(390min meetings per yr,
2–4 policies per year+action
plan); (4) student health
committees (monthly
activitiesFadvocacy);
(5) parental education
(newsletters, posters,
brochures, meetings),
16 articles for newsletter;
(6) project team presentations
to PTA (11 of 12 boards/
schools); (7) $1000 for PE and
$2000 PA equipment
Sex: B, G
Age: 11–14 yrs
(6th–8th grade)N:
1434; N(C):F;
N(IV):F
No. of schools: 24
SES: 39% low
Eth: 45% non-
white
Design: group
RCT
Data collections:
pre, mid and post
Enjoyment of PE No change
Parcel et al.14
Go For Health USA
Duration: 2 yrs
Theory: organizational change
and SLT
Description of C: usual care
Description of IV: Go For Health:
three programme components:
(1) school lunch: new menus/
recipes lower in fat sodium;
(2) PA: new curriculum
Children’s Active Physical
Education, 2 semester long
units, 6–8 weeks eachFmore
time in fitness development;
(3) classroom health education:
2 4 week healthy eating
modules, 16-week PA
modules
Sex: B, G
Age: 3rd–4th
grade
N(C): 159;
N(IV): 171
No. of schools: 4
SES:F
Eth: Anglo-
American 62%,
Mexican-
American 20%,
African-American
14%
Design:
comparative study
with concurrent
control
Data collections:
pre (fall), mid
(spring), post
(spring). Cross-
sectional surveys
of 4th grade
children each
spring
Exercise behavioural
capability; Exercise
self-efficacy
IV gp (4th grade) significantly
improvement in exercise
behavioural capability (Po0.05)
and exercise self-efficacy
(Po0.01) compared with
the C gp
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Table 1 Continued
Study Intervention Samplea Design, data
collections
Measures of mediators Mediator outcomes
Palmer et al.28 USA Duration:F
Theory:F
Description of C: cross-over
design
Description of IV: web-based
programme/module ‘Healthy
Hearts 4 Kids’ 2p50min per
week. Units on cardiovascular
function, PA, nutrition, tobacco
(information, guidelines,
quizzes, writing activities to
reinforce content, PA and
nutrition habits, feedback)
Sex: B, G
Age: 5th grade
N(C): 82 (cross-
over); IV: 90
No. of schools: 8
SES: low–medium
Eth: predominantly
Caucasian
Design: pre–post
control-crossover
design
Data collections:
pre–post and
6-week F/U
Knowledge; attitudes Increase in PA knowledge
(Po0.001) in the IV compared
with the C gp. Attitude and
increased intentions for PA in
both groups, although
attributing programme to
attitude must be made with
caution
Rowland et al.29 UK Duration: 1 yr
Theory:F
Description of C: received d150
in compensation for their time
Description of IV: 16 h of expert
assistance from a school travel
coordinator to develop and
implement travel plans
Sex: B, G
Age: 2nd and 5th
grade
N(C): 672;
N(IV): 714
No. of schools: 21
SES:F
Eth:F
Design: group
RCT
Data collections:
pre–post
Parental reports of
concerns about safety
of their children on the
daily journey to school
in relation to traffic,
abduction and bullying
No change
Family-based studies
Baranowski et al.26 USA Duration: 14 weeks
Theory:F
Description of C: no contact
during IV period
Description of IV: 190min
education session per week
(behavioural counselling, goal
setting, small gp education for
7 weeks, monitoring of food
and PA for 7 weeks). 130min
MPA session per week
Sex: B, G
Age: mean age
10.6–10.9 yrs
(5th–7th grade)
N(C): 52;
N(IV): 59
SES: range
Eth: African-
American
Design: RCT
Data collections:
pre–post
PA knowledge;
self-efficacy
No change
Baranowski et al.19
Baylor GEMS Pilot Study
USA
Duration: 12 weeks
Theory: SCT
Description of C: Generic
4-week day camp, followed by
generic 8 week internet IV
Description of IV: 4 week
summer day camp, then 8 week
internet IV for girls and for
parents (weekly): social support
buddies, parental modelling, PA
skills and exposure, pedometer
self-monitoring
Sex: G
Age: 8 yrs
N(C): 16;
N(IV): 19
SES:F
Eth: African-
American
Design: RCT
Data collections:
pre–post
PA preference No change
Beech et al.20
Memphis GEMS Pilot
Study USA
Duration: 12 weeks
Theory: SCT
Description of C: 3 90min
sessions over 12 weeks
(self-esteem)
Description of IV: knowledge,
behaviour change skills and
dance or aerobics: interactive
weekly sessions with (1) girls
and (2) parents
Sex: G
Age: 8–10 yrs
N(C): 18;
N(IV): 21
SES:F
Eth: African-
American
Design: RCT
Data collections:
pre–post
PA self-efficacy;
self-concept; outcome
expectations;
preference
No change
Robinson et al.21
Stanford GEMS Pilot
Study USA
Duration: 12 weeks
Theory: SCT
Description of C: newsletters
and lectures on diet and PA
Description of IV: After-school
dance classes 5 days per week at
community centres and
5-lesson home visiting
programme with families to
reduce SB
Sex: G
Age: 8–10 yrs
N(C): 33;
N(IV): 28
SES: Low
Eth: African-
American
Design: RCT
Data collections:
pre–post
PA preference No change
Promoting physical activity
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APPENDIX 4 
STUDY 1 
Exploring potential mediators of children’s physical activity: A qualitative study 
4.1    Plain Language Statements and Consent form 
4.2    Schedules: focus groups and interviews 
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APPENDIX 4.1 
DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO: Parents/Guardians 
Plain Language Statement 
Date:  
Full Project Title: Potential mediators of change in children’s physical activity
Principal Researcher:  Ass Prof Jo Salmon 
Associate Researcher(s): Mrs Helen Brown 
This Plain Language Statement and Consent Form is 5 pages long. Please make sure you have all 
the pages.  
1. Your Consent
You and your child are invited to take part in this valuable research project, which has received 
approval from the Victorian Department of Education and Early Childhood Development.  
This Plain Language Statement contains detailed information about the research project. Its purpose 
is to explain to you as openly and clearly as possible all the procedures involved in this project so that 
you can make a fully informed decision whether you and/or your child are going to participate.  
Please read this Plain Language Statement carefully. Feel free to ask questions about any 
information in the document.   
Once you understand what the project is about and if you agree to take part in it, you will be asked to 
sign the Consent Form. By signing the Consent Form, you indicate that you understand the 
information and that you give your consent for you and/or your child to participate in the research 
project. 
You will be given a copy of the Plain Language Statement and Consent Form to keep as a record. 
2. Purpose and Background
Physical activity has many health benefits for children, so it is concerning that levels of physical activity 
tend to decline at around 10-12 years of age. This study aims to explore what children think about being 
physically active so that can we can develop programs suitable for children to help prevent future 
declines. The findings of this study form part of the researcher’s PhD thesis and will be used to 
help inform the development of future intervention strategies. A total of 300 people will participate in 
this project, including parents and children from a variety of schools. Your school has been selected for 
this study and we will be inviting children aged between 10 and 12 to participate in a group session 
where we will discuss physical activity.  
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3. Funding
This research is totally funded by Deakin University. 
4. Procedures
Your child’s participation in this project will involve participating in a group discussion about physical 
activity at school.  Sample questions include: 
x How important is being active with friends to you?
x What might encourage you to be more physically active?
We are also interested in exploring parent’s ideas about your child’s physical activity and would like to 
invite you to participate in a one-on-one interview at a time and place convenient to you.  
5. Possible Benefits
We cannot guarantee or promise that you, personally, will receive any benefits from this 
project, however benefits from the project will apply to members of society in the future.  
6. Possible Risks
There are no foreseen risks. The subject is not emotive nor sensitive so there will be no 
emotional or physical harm greater than risks encountered in your normal lifestyle. This is an 
important research study; however you are under no obligation for your child to participate. If 
you give consent for your child to participate in the study, you are free to withdraw them at 
any time. 
7. Privacy, Confidentiality and Disclosure of Information
All information provided will remain strictly confidential. Any identifying information, such as your 
child’s name will be kept separately from the written copy of the results. These will be identified only 
by a number. All information will be stored at Deakin University in a locked cabinet and will be 
retained for a period of six years after the final publication using the data collected, after which time it 
will be destroyed. The information gathered during this study may be published in scientific literature 
and presented at conferences. However, only a summary of group information would be presented, 
with no information included that would allow any individual to be identified.  
8. Results of Project
A summary of the group information will be available for all participants. This summary will be made 
available to your child’s school for you to access if required. No information will be included that would 
allow any individual to be identified. 
9. Participation is Voluntary
Participation in any research project is voluntary. If you do not wish to take part you are not 
obliged to. If you decide to take part and later change your mind, you are free to withdraw your child 
from the project at any stage. Any information obtained from your child to date will not be used and 
will be destroyed.  
Your decision regarding whether your child is to take part or not to take part, or to take part and then 
withdraw, will not affect your relationship with Deakin University or the school. 
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Before you make your decision, a member of the research team will be available to answer any 
questions you have about the research project. You can ask for any information you want.  Sign the 
Consent Form only after you have had a chance to ask your questions and have received satisfactory 
answers. 
If you decide to withdraw your child from this project, please notify a member of the research team or 
complete and return the Revocation of Consent Form attached. This notice will allow the research 
team to inform you if there are any health risks or special requirements linked to withdrawing. 
10. Ethical Guidelines
This project will be carried out according to the National Statement on Ethical Conduct in Human 
Research (2007) produced by the National Health and Medical Research Council of Australia. This 
statement has been developed to protect the interests of people who agree to participate in human 
research studies. 
The ethics aspects of this research project have been approved by your school, the Human Research 
Ethics Committee of Deakin University and the Victorian Department of Education and Early 
Childhood Development. 
11. Complaints
If you have any complaints about any aspect of the project, the way it is being conducted or any 
questions about your rights as a research participant, then you may contact:  
The Secretary HEAG-H, Dean's Office,  
Faculty of Health, Medicine, Nursing and Behavioural Sciences,  
221 Burwood Hwy, Burwood, VIC, 3125. Telephone: (03) 9251 7174, 
Email: hmnbs-research@deakin.edu.au  
Please quote project number EC-194 - 2007. 
12. Further Information, Queries or Any Problems
If you require further information, wish to withdraw your participation or if you have any problems 
concerning this project (for example, any side effects), you can contact the principal researcher or
The researchers responsible for this project are: 
Mrs Helen Brown Ass Prof  Jo Salmon 
School of Exercise and Nutrition Sciences School of Exercise and Nutrition Sciences 
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DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO:  PARENTS / GUARDIANS 
 Consent Form 
(To be used by parents/guardians of minor children, or carers/guardians consenting on behalf of 
adult participants who do not have the capacity to give informed consent) 
Date: JULY 2009 
Full Project Title: Potential mediators of change in children’s physical activity
I have read and I understand the attached Plain Language Statement. 
I give my permission for ……………………………………………………(name of participant) 
to participate in this project according to the conditions in the Plain Language Statement.  
I have been given a copy of Plain Language Statement and Consent Form to keep. 
The researcher has agreed not to reveal my identity and personal details, including where information 
about this project is published, or presented in any public form.   
I also do / do not give permission for the researcher to contact me to be involved in the study. 
(Please circle the appropriate response) 
Child’s Name (printed) ……………………   Date of birth (dd/mm/yy)………………….  
Name of Person giving Consent (printed) ……………………………………………………  
Relationship to Participant: ……………………………………………………… 
Contact details (if permission provided above)……………………………………………………………… 
Signature ……………………………………………………… Date  ………………………… 
Mrs Helen Brown 
School of Exercise and Nutrition sciences 
Deakin University 
221 Burwood Hwy, Burwood, VIC. 3125  
Ph: 03 92446327   
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DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO:  PARENTS / GUARDIANS 
Revocation of Consent Form 
(To be used for parents / guardians who wish to withdraw their child from the project) 
Date: 
Full Project Title: Potential mediators of change in children’s physical activity
I hereby wish to WITHDRAW my consent for my child to participate in the above research project and 
understand that such withdrawal WILL NOT jeopardise my relationship with Deakin University or the 
school. 
Child’s Name ……………………………………………………………………………… 
Participant’s Name (printed) …………………………………………………….……… 
Signature …………………………………………… Date ……………… 
Please mail or fax this form to: 
Mrs Helen Brown 
School of Exercise and Nutrition sciences 
Deakin University,  221 Burwood Hwy, Burwood, VIC. 3125 
Ph: 03 92446327   
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DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO: Principal 
Plain Language Statement 
Date:  
Full Project Title: Potential mediators of change in children’s physical activity
Principal Researcher:  Ass Prof Jo Salmon 
Associate Researcher(s): Mrs Helen Brown 
This Plain Language Statement and Consent Form is 4 pages long. Please make sure you have all 
the pages.  
13. Your Consent
Your school is invited to take part in this valuable research project, which has received approval from 
the Victorian Department of Education and Early Childhood Development.  
This Plain Language Statement contains detailed information about the research project. Its purpose 
is to explain to you as openly and clearly as possible all the procedures involved in this project so that 
you can make a fully informed decision whether your school is going to participate.  
Please read this Plain Language Statement carefully. Feel free to ask questions about any 
information in the document.   
Once you understand what the project is about and if you agree to take part in it, you will be asked to 
sign the Consent Form. By signing the Consent Form, you indicate that you understand the 
information and that you give your consent for your school to participate in the research project. 
You will be given a copy of the Plain Language Statement and Consent Form to keep as a record. 
14. Purpose and Background
Physical activity has many health benefits for children, so it is concerning that levels of physical activity 
tend to decline at around 10-12 years of age. This study aims to explore what children think about being 
physically active so that can we can develop programs suitable for children to help prevent future 
declines. The findings of this study form part of the researcher’s PhD thesis and will be used to 
help inform the development of future intervention strategies. A total of 300 people will participate in 
this project, including parents and children from a variety of schools. Your school has been selected for 
this study and we will be inviting children aged between 10 and 12 to participate in a group session 
where we will discuss physical activity.  
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15. Funding
This research is totally funded by Deakin University. 
16. Procedures
Your school’s participation in this project will involve students participating in a group discussion about 
physical activity at school. The discussion should last approximately 30 minutes. Sample questions 
include: 
x How important is being active with friends to you?
x What might encourage you to be more physically active?
17. Possible Benefits
We cannot guarantee or promise that you, personally, will receive any benefits from this 
project, however benefits from the project will apply to members of society in the future.  
18. Possible Risks
There are no foreseen risks. The subject is not emotive nor sensitive so there will be no 
emotional or physical harm greater than risks encountered in your normal lifestyle. This is an 
important research study; however you are under no obligation for your school to participate. 
If you give consent for your school to participate in the study, you are free to withdraw at any 
time. 
19. Privacy, Confidentiality and Disclosure of Information
All information provided will remain strictly confidential. Any identifying information, such as your 
child’s name will be kept separately from the written copy of the results. These will be identified only 
by a number. All information will be stored at Deakin University in a locked cabinet and will be 
retained for a period of six years after the final publication using the data collected, after which time it 
will be destroyed. The information gathered during this study may be published in scientific literature 
and presented at conferences. However, only a summary of group information would be presented, 
with no information included that would allow any individual to be identified.  
20. Results of Project
A summary of the group information will be available for all participants. This summary will be made 
available to your school for access if required. No information will be included that would allow any 
individual to be identified. 
21. Participation is Voluntary
Participation in any research project is voluntary. If you do not wish to take part you are not 
obliged to. If you decide for your school to take part and later change your mind, you are free to 
withdraw from the project at any stage. Any information obtained from your school to date will not be 
used and will be destroyed.  
Your decision regarding whether your school is to take part or not to take part, or to take part and then 
withdraw, will not affect your relationship with Deakin University or the school. 
Before you make your decision, a member of the research team will be available to answer any 
questions you have about the research project. You can ask for any information you want.  Sign the 
Consent Form only after you have had a chance to ask your questions and have received satisfactory 
answers. 
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If you decide to withdraw from this project, please notify a member of the research team or complete 
and return the Revocation of Consent Form attached. This notice will allow the research team to 
inform you if there are any health risks or special requirements linked to withdrawing. 
22. Ethical Guidelines
This project will be carried out according to the National Statement on Ethical Conduct in Human 
Research (2007) produced by the National Health and Medical Research Council of Australia. This 
statement has been developed to protect the interests of people who agree to participate in human 
research studies. 
The ethics aspects of this research project have been approved by the Human Research Ethics 
Committee of Deakin University and the Victorian Department of Education and Early Childhood 
Development. 
23. Complaints
If you have any complaints about any aspect of the project, the way it is being conducted or any 
questions about your rights as a research participant, then you may contact:  
The Secretary HEAG-H, Dean's Office,  
Faculty of Health, Medicine, Nursing and Behavioural Sciences,  
221 Burwood Hwy, Burwood, VIC, 3125. Telephone: (03) 9251 7174, 
Email: hmnbs-research@deakin.edu.au  
Please quote project number EC-194 - 2007. 
24. Further Information, Queries or Any Problems
If you require further information, wish to withdraw your participation or if you have any problems 
concerning this project (for example, any side effects), you can contact the principal researcher or
The researchers responsible for this project are: 
Mrs Helen Brown Ass Prof  Jo Salmon 
School of Exercise and Nutrition Sciences School of Exercise and Nutrition Sciences 
Deakin University Deakin University 
221 Burwood Hwy, 221 Burwood Hwy 
Burwood, VIC. 3125 Burwood, VIC. 3125 
Ph: 03 92446327   Ph: 03 92517254 
Mobile: 0407141263 
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DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO:  PRINCIPAL 
School Consent Form 
Date:
Full Project Title: Potential mediators of change in children’s physical activity
I have read and I understand the attached Plain Language Statement. 
I give my permission for ……………………………………………………(name of school) 
to participate in this project according to the conditions in the Plain Language Statement. 
I have been given a copy of Plain Language Statement and Consent Form to keep. 
The researcher has agreed not to reveal my identity and personal details, including where information 
about this project is published, or presented in any public form.   
I agree that 
1. I / We DO / DO NOT require an opportunity to check the factual accuracy of the research
findings related to the institution/organisation.
2. I / We EXPECT / DO NOT EXPECT to receive a copy of the research findings or publications.
Please print name: ………………………………………………………………………………  principal of 
………………………………………………………………………………………………(primary school) 
Signature ……………………………………………………… Date  ………………………… 
Mrs Helen Brown 
School of Exercise and Nutrition sciences 
Deakin University 
221 Burwood Hwy. 
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Appendix 4.2 
Focus group schedule – children 
- Children advised there are no right or wrong answers to any questions 
- Remind children about confidentiality 
- Confirm assent to participation 
- Remind children the discussion will be tape-recorded 
Discussion  
What is physical activity? (i.e. not just sport, they can give examples…) 
What kind of physical activities do you do during the day? Can you give examples? 
Specific mediator questions 
Enjoyment 
What things make you want to be physically active? 
If you wanted to start a new activity, like a sport, what would be important to you? 
What makes an activity fun? 
Strategies 
Provision of fun activities to do, such as balloon races, mini golf, elastics… 
Perceived physical competence 
*Card: I think that some kids are much better at sports than me
If you felt that you were not quite as good as others at a sport or a game, would you still 
have a go? 
Has not feeling good at something ever stopped you trying a new activity? 
Would you like the idea of ‘have a go’ days where you could try activities without having to 
actually play competitively? 
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Strategies 
Increasing availability of equipment at home, so they can try things ‘in private’ 
‘Have a go’ days at school, where sports are available to try 
Perceived barriers to PA 
Can you tell me about a time where something has stopped you from being active? (eg. you 
want to play afterschool but….) 
What other types of things get in the way of you being active? 
Would you like to do active homework (give example…) 
Strategies 
Active homework 
Planning to do activity ahead of time 
Preference 
What would you prefer to do: 
- walk/ride to school or be driven? 
- do something active after school or watch TV? 
Would you be more likely to choose a physical activity rather than a sitting down activity if 
you were given some kind of reward? 
Strategies 
Offering rewards (active ones) for choosing to be active over sedentary 
Negotiating ‘rules’ with parents around TV use 
Self-efficacy 
*Card: I feel confident that I can be active on most days in my free time
How confident are you that you could be active even when it was raining outside? 
Do you think you could be active even when you had heaps of homework? 
If you were encouraged to have a go at something when you normally would not have, 
would you like this? 
Strategies 
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Planning to be active even when it is raining (and sticking to the plan!) 
Choice 
*Card: I would be more active if I have a choice in what I do
Would you be more likely to be active if you had the choice in what the activity was? 
Tell me about a time when you were given a choice in what to do…  
Would planning to do activities, like writing them on a calendar, be something that might 
make you be more active?   
Strategies 
Being given a planner that you can choose what activities to plan to do 
Being offered a range of activities to choose from (e.g. in PE lessons) 
Knowledge of Benefits 
*Card: I want to know why being active makes me healthier
Have you ever been told about how activity can make you healthier?  
Does this make you want to be more active? 
Would knowing more about the benefits of being active encourage you to be more active? 
Strategies 
Homework assignments about health and activity 
Talking to parents or other adults about why being active is important for health 
Awareness of PA levels 
Do you think you are pretty active? How can you tell? 
Strategies 
Would wearing a pedometer or similar device encourage you to be more active? 
Social influence: friends 
*Card: Being active with my friends…
Do your friends enjoy being active? 
84
How much of an influence are your friends on you being active (can you give example?) 
Would you begin a new activity or sport if your friends were not interested in participating? 
Strategies 
Advertising events where friends are active together (group entries to events, joint club 
memberships…) 
Social influence parents/family 
*Card: Knowing my parents are supportive of me being active…
Does your family encourage you to be active? In what ways? 
Would you like to do more activities with your family? How could you organise this? 
Would you like to go to a ‘family fun day’ at school on a weekend where there were lots of 
activities to try?  
Strategies 
Family fun days 
Newsletters 
Planners 
Supportive PA environment –home 
*Card: I have lots of things at home to be active with
Do you have lots of things at home that help you to be active? (eg. balls…) 
Are you allowed to play games and be active at home? 
Would having different types of equipment at home encourage you to be more active? 
Strategies 
Having an equipment ‘bag’ at home, ready to use 
Novel equipment 
Sharing active equipment with friends 
Supportive PA environment -neighbourhood 
Do you have lots of places nearby that you can use to be active? (eg. basketball court, oval) 
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Do you go to these places often? Tell me about when you might go and what you do there… 
If mum or dad organised plays at the local park with other families, would you like this? 
Strategies 
Providing a booklet of places in the neighbourhood to visit 
Providing free passes to local community centres with pools, gyms etc. 
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Parent Interview schedule 
Interview schedule 
- Remind parents about confidentiality 
- Confirm assent to participation 
- Remind parents that the discussion will be tape-recorded 
Discussion 
Confirm what is meant by physical activity. 
Do they perceive their child to be active? (important for later questions) 
Ask for examples of physical activities that their child regularly does (eg. walks to school, 
rides bike around streets, plays basketball…) 
Specific mediator questions 
Enjoyment 
What do you think makes being active enjoyable for your child? 
What type of physical activities does your child enjoy? 
(If they do not enjoy being active): what would make activity more enjoyable to them? 
Strategies 
Providing ideas for fun, novel activities such as balloon races, mini golf… 
Perceived physical competence 
Do you think your child thinks that they are physically capable of playing most games or 
sports? 
Have they ever said that they didn’t want to join in a sport or game because they didn’t 
think they were good enough? 
Would you like the idea of ‘have a go’ days where your child could try activities without 
having to actually play competitively? Would they like that? 
Strategies 
Increasing availability of equipment at home, so child can try things ‘in private’ 
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Perceived barriers to PA 
What type of things get in the way of your child being active? Do they give excuses why they 
can’t do certain activities? 
If your child came and asked you if they could join a sporting team, what would you say 
What would think of your child being given more active homework to do? (give example…) 
Strategies 
Supporting active homework 
Planning with children to do activity ahead of time 
Choice 
Would it be feasible for your child to have more choice in what he or she does for their 
activity? 
(If they are not active): would allowing them more choice in their activities increase the 
amount of activity they do?     
Would planning to do activities, like writing them on a calendar be useful?   
Strategies 
Allowing more choice of activities for child to do and planning when they will do them 
Knowledge of Benefits 
Do you think your child knows about being the health benefits of being active? 
Do you think that knowing these things would encourage them to be more active? 
Strategies 
Newsletters 
Awareness of PA levels 
Do you think your child knows how active they are compared to others?  
What would your child normally do when they get home from school? 
If they think they are not very active, what might make them be more active?  
Strategies 
Would providing children with a pedometer or some kind of measuring tool be helpful? 
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Social influence friends 
Do your child’s friends enjoy being active? 
How much of an influence are their friends on your child being active? 
Strategies 
Promoting / planning events where children and friends are active together (group entries 
to events, joint club memberships…) 
Social influence parents/family 
Do you encourage your child  to be active? In what ways? 
(If they are not active): do you think if you encouraged them more, they might be more 
active?   
Would you like to do more activities with your child? How could you organise this? 
Would you go to a ‘family fun day’ at school on a weekend where there were lots of 
activities for your child to participate in?  
Strategies 
Supportive PA environment –home 
Do you have lots of things at home that help your child to be active? (eg. balls…) 
Are they allowed to play games and be active at home? 
Would having different types of equipment at home encourage your child to be more 
active? 
(If they are not active): In what ways could you change things at home to make your child be 
more active? 
Strategies 
Family fun days 
Newsletters 
Planners – child or family 
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Supportive PA environment -neighbourhood 
Do you have lots of places nearby that your child can use to be active? (eg. basketball court, 
oval) 
Do you go to these places often? Tell me about when you might go and what you do there… 
If your child is not very active, would knowing about more places around to be active 
encourage them to change and be more active? 
If you organised plays at the local park with other families, would your child want to go? 
Strategies 
Providing a booklet of places in the neighbourhood to visit 
Providing free passes to local community centres with pools, gyms etc. 
General 
If their child is not very active: 
What do you think might encourage your child to change and be more active?  
What could you, as a parent do? 
What could we, as program developers, incorporate to help children be more active? 
If their child is already active: 
Why do you think your child is so active? 
How could we encourage other children to be as active? 
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Validity and reliability of instruments to assess potential mediators of
children’s physical activity: A systematic review
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Abstract
This paper aimed to (1) identify potential mediators reported in children’s physical activity interventions; and (2) review the psychometric
properties of measures of potential mediators included in such interventions. A systematic search of the literature was conducted and studies
that reported potential mediators and/or the psychometric properties of measures of potential mediators were retrieved and reviewed. The
studies were reviewed for the following psychometric properties: face/logical, construct, and criterion validity; and test–retest and internal
consistency (factor analysis and Cronbach’s α) reliability. Twenty-one potential mediators were identiﬁed from 24 published children’s
physical activity intervention studies; 17 individual, three social, and one physical environmental. Overall, there was considerable variation
in the reporting of the psychometric properties of these measures. Reliability properties (speciﬁcally Cronbach’s α) were more commonly
reported than validity properties; however, for many potential mediators, the quality of these measures was low. Future studies should examine
the psychometric properties of measures of potential mediators to ensure appropriate, valid and reliable instruments are used. This will assist
in the ability to accurately determine the efﬁcacy of physical activity interventions among children.
Crown Copyright © 2009 Published by Elsevier Ltd on behalf of Sports Medicine Australia. All rights reserved.
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1. Introduction
Children’s participation in physical activity is known to
have many physical and psychosocial health beneﬁts dur-
ing childhood and later in life.1 Physical activity promotes a
healthy weight, the development of peak bone mass, assists
∗ Corresponding author.
E-mail address: hbrown@deakin.edu.au (H. Brown).
in motor and social skill development and improves cogni-
tive function and self-esteemduring childhood.1–3 Childhood
and early adolescence have been found to be key points for
the acquisition of health behaviours and recent evidence sug-
gests that it is also a time where inactive children can become
predisposed to adverse health outcomes later in life, includ-
ing overweight, obesity, Type 2 Diabetes and risk factors for
cardiovascular disease.4–7 The promotion of physical activ-
ity to young people is therefore an important public health
priority.
1440-2440/$ – see front matter. Crown Copyright © 2009 Published by Elsevier Ltd on behalf of Sports Medicine Australia. All rights reserved.
doi:10.1016/j.jsams.2009.01.002
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Concern has therefore been raisedwith recent studies indi-
cating a decline in children’s physical activity, particularly in
relation to active transport; school physical education and
organised sport.8,9 These declines highlight the importance
of interventions targeting the promotion of physical activity
among children.While the effectiveness of a number of inter-
ventions promoting physical activity has been evaluated and
published in the last 25 years, most have only achieved mod-
est changes in behaviour and few have resulted in long-term
maintenance of behaviour change or examined longer term
effects.10
Most of the successful interventions identiﬁed in a recent
review10 were based on behavioural theories that informed
and guided intervention development. Some established
theories of behaviour change (e.g. Theory of Reasoned
Action/Planned Behaviour) hypothesise that there are vari-
ables such as attitude towards physical activity or intention
to be physically active through which intervention effects
are achieved.11 Others such as the Ecological Model propose
multiple levels of inﬂuence on behaviour (individual, social
and environmental-level inﬂuences) and that the variables
within each level not only inﬂuence the behaviour directly,
but also interact with each other to inﬂuence behaviour.12
These variables are known as mediators.
Intervention programs often target change in speciﬁc
mediating variables, which in turn are hypothesised to cause
change in behaviour.13–15 Establishingmediators of interven-
tion effects – that is, identifying how an intervention works –
can prompt researchers either to strengthen, add, or remove
certain intervention components to make the program either
more efﬁcacious or more cost-effective. Nevertheless, few
studies have examined potential mediation of intervention
effects, as the development, implementation and evaluation of
theory-based interventions identifying mediators of physical
activity behaviour change, is highly complex. This complex-
ity is partly due to the often subjective nature of behavioural
measures and associatedmeasurement difﬁculties, especially
in children. Although many studies have attempted to assess
potential mediators of behaviour change, comparatively little
attention is paid to the validity and reliability of the measures
used to assess potential mediators. Without evidence of the
ﬁdelity of all measures used, it is difﬁcult to draw conclusions
regarding the efﬁcacy of the intervention, as measures with
unknown psychometric properties may lead to misleading
results.
Therefore, this paper aimed to (1) identify the potential
mediators reported in children’s physical activity interven-
tions; and (2) review the psychometric properties ofmeasures
of potential mediators included in such interventions.
2. Materials and methods
A systematic search of the literature was conducted to
identify intervention studies, which assessed potential medi-
ators of change in physical activity. Peer reviewed journal
articles (in the English language) between 1985 and Decem-
ber 2007 were searched, using the following databases:
Medline and Premedline; Sport Discus; CINAHL; Sci-
ence Direct; PsycARTICLES; PsychInfo; Cochrane, Social
Scisearch and all Ovid databases. Combinations of the fol-
lowing search terms were used: physical activity, children,
behaviour, mediator, psychosocial, intervention, validity and
reliability.The full-text articlewas retrieved fromall abstracts
that fulﬁlled the inclusion criteria. Article selection, data
extraction and quality assessment was performed by the ﬁrst
and second authors, and an independent reviewer.
Criteria for articles included in the reviewwere: (1) poten-
tialmediators reported in randomised controlled trials (RCT),
group randomised trials or quasi- experimental study designs;
(2) sample included children aged 8–12 years; (3) sample size
greater than 10; and (4) measures of targeted potential medi-
ators of change in physical activity identiﬁed and reported.
Overweight or obese treatment studies or studies of clinical
populations were excluded.
This review was conducted in two phases: (1) relevant
papers were examined to determine if the psychometric prop-
erties of the mediator/s were reported. (2) If they were not,
then the original publication on the psychometric proper-
ties of the mediator measure was identiﬁed and obtained.
The mediator variables were then grouped according to the
Ecological Model which proposes that there are multiple lev-
els of inﬂuence on behaviour; including individual, social
and environmental constructs.16 The psychometric proper-
ties of the measures were then summarised (see Table 1 for
a summary of deﬁnitions) and quality criteria measurements
deﬁned (refer below).
Reliability refers to the consistency or repeatability of a
measure.17 Anunreliable instrumentmayproduce results that
are subject to high variability or measurement error.18 In this
review, reliability was determined according to the stability
of the measure (test–retest reliability) and/or the measure’s
internal consistency (the degree of interrelatedness among
the items).
1. Stability/test–retest reliability: stability/test–retest relia-
bility was determined according to how stable the position
of a given score was in a distribution of scores when
measured at different times or in different ways.18,19
The intraclass correlation coefﬁcient (ICC) for continuous
data, or Kappa for dichotomous or ordinal data, is consid-
ered as an adequatemeasure of reliability.20 An ICC>0.60
is considered as acceptable.18 As most included studies
reported either Pearson’s or Spearman’s correlation coef-
ﬁcients, we did not include these studies in the tables that
report acceptable reliability and validity of measures of
mediators. However, we have included these results in the
full data table (available on-line).
2. Internal consistency: internal consistency refers to the
homogeneity of a multi-item scale and the extent to which
constituent items are all measuring the same underlying
construct.18 Internal consistency was considered to be
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Table 1
Deﬁnitions used to characterise different forms of reliability and validity of scales measuring potential mediators.
Validity Deﬁnition18–20 Quality criteria
Content
Face/logical The extent to which the measure obviously involves the concept
of interest being measured
Yes = a clear description is provided of the sample group, the
concepts that are being measured and item selection procedure
Construct r> 0.418,20
Convergent Occurs when positive correlations are obtained between concept
of interest and other concepts to which it is theoretically related
Discriminant Occurs when negative correlations are obtained between
concept of interest and other concepts to which it is
theoretically negatively related
Criterion r> 0.422,23,25,26
Concurrent The performance of a measurement instrument against an
independent standard for the same entity at the same time
Predictive The extent to which future events are in line with the
predictions of these tests
Reliability Deﬁnition18–20 Quality criteria
Test–retest reliability How stable the position of a given score is in a distribution of
scores when measured at different times or in different ways
ICC> 0.619
Internal consistency Refers to the homogeneity of a multi-item scale and the extent
to which constituent items are all measuring the same
underlying construct
(a) Factor analysis performed18–20
(b) Cronbach’s alpha (α) > 0.618–20
adequate if a factor analysis had been undertaken and/or
a Cronbach’s alpha coefﬁcient above 0.6 was provided.18
The validity of measures was deﬁned as the degree to
which the scores from the instrument measures what is
supposed to measure.17,18 Different types of validity were
considered:
1. Face/logical validity: face validity (also referred to as
logical validity) was deﬁned as the extent to which the
questionnaire obviously reﬂected the concept of interest
being measured.17,18 Face validity was considered to be
adequate (yes) if a clear description was provided of the
target population, the concepts that were being measured
and item selection procedure.
2. Construct validity: construct validity was deﬁned as the
degree to which the scores of the questionnaire are consis-
tent with hypotheses (for instance with regard to internal
relationships, relationships to scores of other instruments,
or differences between relevant groups) based on the
assumption that the questionnaire validly measures the
construct to be measured. This was further deﬁned as
either Convergent or Discriminant validity according to
whether positive correlations (Convergent) or negative
correlations (Discriminant) were obtained between the
concepts of interest and other concepts to which it is
theoretically related.18 A correlation of at least 0.4 was
considered acceptable.21–24
3. Criterion validity: criterion validity was deﬁned as the
degree to which the measurement instrument adequately
measured the construct being tested.17 The two types of
criterion validity used were Concurrent and Predictive.
Concurrent validity involves the performance of a mea-
surement instrument against an independent standard for
the same (or similar) entity at the same time.18 Predic-
tive validity refers to the extent to which future events
are in line with the predictions of these tests.18 A corre-
lation of at least 0.4 was considered acceptable evidence
of concurrent or predictive validity.22,23,25,26 Most studies
included in this review calculated either Pearson’s corre-
lation coefﬁcients or Spearman’s rank order coefﬁcients,
and as such, these results have been presented in the full
data table (available on-line).
3. Results
Twenty- four published physical activity interventions
(from 39 publications – see Table 2) were identiﬁed that
examined 21 different potential mediators, with several
studies examining more than one potential mediator. Most
intervention studies developed their own measure (n= 11) or
modiﬁed an existing measure (n= 13) to examine the speciﬁc
behaviours studied. Overall, there was considerable varia-
tion in the reporting of the psychometric properties of the
instruments used.
Reliability properties were more commonly reported than
validity properties.
Internal consistency was reported on 68 occasions with
factor analyses and Cronbach’s α used to assess this. The
Chronbach’s α value (range Cronbach’s α= 0.30–0.92) was
considered acceptable (>0.6) on 24 occasions, and factor
analyses were reported on eight occasions. Test–retest reli-
ability – over periods ranging from four days to one school
year –was reported on 49 occasions, with Pearson correlation
coefﬁcients most commonly reported (range r= 0.27–0.94),
and ICC results were the least reported, with only one
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Table 2
Studies that reported acceptable reliability of measures of potential mediators of change in physical activity.
Mediator Internal consistency:
factor analysis (yes)
Internal consistency:
Cronbach’s α (α> 0.6)
Test–retest reliabilitya (ICC> 0.6)
Individual
Health knowledge – 36 –
Health locus of control 65 65 –
Perceived behavioural control 40 – –
Self-efﬁcacy 27,40 27–39 –
Global self-concept – 52 –
Behavioural capability – 35 –
Perceived physical competence 47–51 32,33,47,48,50–53 –
Attraction to physical activity (PA) 66 66 –
Perceived beneﬁts/expectations of PA – 31–33 –
Perceived barriers to PA – 38,59 –
Beliefs of PA outcomes/consequences 27 38,39 –
Intention to participate in PA – 31,37,55,57 52
Attitude towards physical activity 40 29,57 –
Enjoyment of physical education – –
Preference for physical activity – 32,33,53 –
Body image – – –
Social
Social acceptance 51 51 –
Social inﬂuences/support 27 27,28,34,36,38,39 –
Family encouragement/modelling – 31,66 –
Environmental
Perceived safety – 33 –
a Note: As most included studies reported either Pearson or Spearman’s coefﬁcients, we have included these results in the full data table (available on-line)
study reporting acceptable ICC values. Validity was typically
reported in two domains; face/logical and construct validity.
Face validity was reported on 10 occasions, typically where
an expert panel had reviewed the items to ensure they were
conceptually valid, or where the items had been pilot-tested
among a sample, which was demographically similar to the
study sample. Construct validity was reported on seven occa-
sions, mostly reported as a Pearson correlation coefﬁcient
(range r= 0.06–0.83).
Tables 2 and 3 provide details of studies that reported
acceptable reliability and validity of measures of potential
mediators of change in physical activity.
Table 3
Studies that reported acceptable validity of measures of potential mediators of change in physical activity.
Mediator Face validity (yes) Construct (r> 0.4) Criterion (r> 0.4)
Individual
Health knowledge 29,36,55,61,72 – –
Health locus of control 65 – 65
Perceived behavioural control – – –
Self-efﬁcacy 27–31,33,34,36–39,41 – –
Global self-concept 52 – –
Behavioural capability – – –
Perceived physical competence 28,32,33,48,49,53 47,48,50,51 49
Attraction to physical activity (PA) 66 – –
Perceived beneﬁts/expectations of PA 31–33,59 – –
Perceived barriers to PA 28,37,38,41,53,59 – –
Beliefs of PA outcomes/consequences 27,38,41,53 27 –
Intention to participate in PA 31,37,41,55 – –
Attitude towards physical activity 29,58 – –
Enjoyment of physical education – – –
Preference for physical activity 73 – –
Body image 52 – –
Social
Social acceptance – 51 –
Social inﬂuences/support 27,28,36–39,41,59 27 27
Family encouragement/modelling 31 – –
Environmental
Perceived safety – – –
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The majority of potential mediators identiﬁed were
individual-level constructs. Seventeen individual-level
potential mediators were identiﬁed with self-efﬁcacy the
most commonly examined. Perceived physical competence,
health knowledge, self-esteem, perceived barriers or per-
ceived beneﬁts were also assessed, but less frequently. As
each study included in this review varied in the degree to
which they reported the psychometric properties of their
measures, those that provided the most detail for each
potential mediator will be presented below.
Of particular interest were the studies completed by Saun-
ders et al.27 and Stevens et al.28, who reported thorough
psychometric properties of their measures. These studies,
aimed at psychosocial inﬂuences on children’s physical activ-
ity, provided measures for large multi-site interventions.
Saunders et al.27 informed the questionnaire development
of the Girls Health Enrichment Multi-site Study (GEMS),
aimed at African-American girls and Stevens et al.28 aimed
to develop a questionnaire to be used in the Pathways study,
aimed at improving the knowledge, attitudes and behaviours
of American Indian children regarding physical activity and
diet.
Self-efﬁcacy: the psychometric properties of question-
naires assessing self-efﬁcacy were reported in 15 different
studies (refer to Supplemental Table). Internal consistency
of measures was the most commonly reported form of reli-
ability, with 12 studies reporting an acceptable Cronbach’s
α value ranging from 0.61 to 0.89.27-39 Only two studies
reported acceptable results of analyses to examine the num-
ber of dimensions measured by a scale, and the number
of items on each dimension (factor analyses).27,40 Seven
studies reported the results of test–retest reliability analy-
ses, with correlations between test and retest ranging from
r= 0.58 to 0.82.27,28,36,38-41 No studies reported using ICCs
to examine test–retest reliability. Results of face validity
were more commonly reported for measures of self-efﬁcacy,
from questionnaires developed by a panel of experts (2
studies28,29); or items adapted from previous measures (10
studies27–29,33,34,36–39,41).
Saunders et al.27 developed and validated questionnaires
used to measure psychosocial determinants of physical activ-
ity in pre-adolescent children. They reported one of the most
thorough investigations of the psychometric properties of
a measure of self-efﬁcacy. The study reported the original
source of their measures, adapting some items from existing
instruments,37,42 with the results of Cronbach’s α ranging
from 0.52 to 0.71 for the three factors determined from fac-
tor analyses. One-week test–retest reliability was reported
as a correlation between the test and retest (r= 0.61–0.82).
Seven of the selected interventions used and reported the
psychometric properties of this measure (or adapted it) in
their own studies.31-33,38,43-45 Stevens et al.28 also provided
sound psychometric properties for the questionnaire examin-
ing self-efﬁcacy developed for use in the ‘Pathways’ study.
They also reported several psychometric properties of a
measure of self-efﬁcacy, with Cronbach’s α= 0.61 and cor-
relations between test and retest over a three- to six-week
period of r= 0.58. That measure was reported to have good
face validity as it was developed by a panel of experts
after a review of the literature and existing instruments, and
then pilot-tested using a series of semi-structured interviews.
Most studies, however, did not report adequate detail on
the psychometric properties of the measure of self-efﬁcacy.
Only 2 studies out of 15 reported factor analysis results for
reliability27,46 and no studies reported construct or criterion
validity.
Perceived physical competence: perceived physical com-
petence was identiﬁed as a potential mediator in 10 studies
(refer to Supplemental Table). Five of 10 studies reported
results of factor analyses to determine how many under-
lying factors were present and the number of items on
each factor.47-51 Cronbach’s α was reported in nine stud-
ies, with results ranging from α= 0.30 to 0.92. Of these,
seven studies were shown to provide adequate levels of
internal consistency.32,47,48,50–53 Test–retest reliability was
performed in six studies over periods ranging from four days
to ninemonths; however no studies provided ICCs. Construct
validity was examined in four studies correlating scores on
perceived physical competence with other measures, such as
physical activity.47,48,50,51 Face validity was reported in ﬁve
studies.28,32,33,49,53
Harter47 examined the psychometric properties of a mea-
sure of perceived physical competence in children and was
adapted for use by several other studies.32,33,53 Factor anal-
yses indicated 24 items loaded onto four distinct factors,
and Cronbach’s α indicated these scales were internally
reliable (α= 0.73–0.86). Test–retest reliability ranged from
r= 0.70 to 0.87 (three months), and r= 0.69–0.82 (nine
months). Face validity was not reported but construct validity
was examined by correlating student’s and teachers’ ratings
(r= 0.27–0.62).47 Harter47 also examined the construct valid-
ity of the measure of perceived physical competence, with
results showing that children selected for school teams scored
higher on perceived physical competence than selected class-
mates who were not selected.
Intention: the psychometric properties of measures
of intention to be physically active were examined in
seven studies. Validity of those measures was not widely
reported, with no studies reporting results of face validity.
Ronda et al.54 reported construct validity by correlat-
ing a measure of intention with self-efﬁcacy (r= 0.44)
and with a seven-day physical activity record (Spearman’s
r= 0.50; Cohen’s Kappa = 0.33). No reliability statistics were
reported. Other studies examining intentions to be physically
active37,41,52,55–57 reported Cronbach’s α (range: 0.68–0.88)
or test–retest reliability (ICC= 0.21–0.60 over four days)52
or r= 0.63–0.87 over a one- or two-week period.41,56
Attitude: eight studies reported the psychometric proper-
ties of measures of attitude towards physical activity (refer
to Supplemental Table). Factor analysis was only reported in
one study,40 while Cronbach’s α was reported in three stud-
ies (range α= 0.50–0.92).29,54,57 Test–retest reliability was
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reported byMarcoux et al.52 (r= 0.82 over a four-day period)
andGodin and Shephard56 (r= 0.86 over a two-week period).
Gittelsohn et al.58 reported the results of observation, inter-
views and focus groups to ensure cultural sensitivity, and
Ronda et al.54 correlated the measure of attitude to physical
activity with a seven-day physical activity record (Spearman
r= 0.50, Cohen’s Kappa = 0.33).
Perceived barriers: six studies examined perceived
barriers,28,37,41,53,56,59 with test–retest reliability ranging
from r= 0.52 to 0.82 over a one- to six-week period andCron-
bach’s α ranging from α= 0.55 to 0.85. No studies provided
ICCs for this mediator construct. All studies reported face
validity; however no studies assessed construct or concurrent
validity. The measure reported by Stevens et al.28 was devel-
oped by a panel of experts after a review of the literature
and of existing instruments, and was then pilot-tested using
a series of semi-structured interviews. Other studies examin-
ing perceived barriers utilised measures adapted from other
studies28,38,41,53 or previous populations such as adults.59,60
Health knowledge: ﬁve studies examined the psychomet-
ric properties of the health knowledge construct. All studies
reported examining face validity, but no studies reported con-
current or construct validity. One of the earliest studies to
report the psychometric properties of this potential mediator
wasEng et al.61 Thatmeasurewas developed and reviewedby
an expert panel, but only test–retest reliability was reported
(r= 0.80) with no time frame recorded. Three of ﬁve studies
reported adequate results of test–retest reliability; however
no studies examining health knowledge provided ICC results.
Only one out of three studies to report Cronbach’s α provided
acceptable results.36 No studies reported performing a factor
analysis. Taylor et al.36 examined health knowledge among
a sample of 12-year-old girls using a measure adapted from
Sallis62, and reported aCronbach’sα of 0.91, and a test–retest
reliability of r= 0.76 over a 29-day period.
Beliefs: ﬁve studies reported the psychometric properties
of measures of beliefs about physical activity.27,38,39,41,53 All
studies adapted items from existing measures of physical
activity beliefs. Saunders et al.27 reported the most com-
prehensive examination of the validity and reliability of a
measure of beliefs, reporting 16 items loading onto two
factors from factor analyseswith aCronbach’sα= 0.46.Mea-
sures of beliefs were poorly correlated with measures of
exercise intention (r= 0.17–0.27) and with a previous day
physical activity recall (r=−0.02 to 0.09). Two other stud-
ies reported Cronbach’s α (range α= 0.46–0.75)38,39 and no
ICCs were reported for test–retest reliability.
Preferences: the psychometric properties of measures
of physical activity preference were not consistently
reported. Of the ﬁve studies that examined this poten-
tial mediator, no studies reported results of construct or
concurrent validity. Three studies reported Cronbach’s α
range = 0.85–0.8632,33,53 and one study reported a Hoyts reli-
ability coefﬁcient (0.80–0.89)63 as an indicator of internal
consistency. Face validity was reported by Perry et al.64 from
the results of student focus groups and pilot-testing.
Perceived beneﬁts: three studies examined and reported
the psychometric properties ofmeasures of perceived beneﬁts
of physical activity.32,33,59 All were adapted from unpub-
lished measures or from measures developed for use among
adults. Cronbach’s α was the only psychometric property
reported from these studieswith two studies reporting accept-
able internal consistency.32,33
Other individual mediators: the psychometric properties
of several other mediators were examined on single occa-
sions. Health Locus of Control was examined by Parcel and
Meyer65 which reported results of internal consistency reli-
ability (factor analyses – 20 items loaded onto three factors;
Kuder Richardson coefﬁcient = 0.81), test–retest reliability
(r= 0.62 over a six-week period), and construct validity
(correlations with a physical activity questionnaire r= 0.50).
Perceived behavioural controlwas examined byMotl et al.40;
however that study only reported the results of factor anal-
yses (22 out of 30 items did not load onto a single factor;
ﬁnal instrument incorporated eight items onto one factor).
The psychometric properties of a measure of global self-
concept were reported by Marcoux et al.52 Chronbach’s α
was reported (α= 0.74) as was test–retest reliability (r= 0.29
over a four-day period). Attraction to physical activity was
examined by Brustad66, with factor analyses from that mea-
sure showing 20 items loading onto ﬁve factors. Thatmeasure
showed face validity as it was developed after a series of
qualitative interviews with children and acceptable internal
reliability (Cronbach’s α= 0.62–0.78). Behavioural capabil-
ity was also examined in a single study (Parcel et al.35),
with only Cronbach’s α reported (α= 0.66). For enjoyment of
physical education, only test–retest reliability was reported
(r= 0.54 over a two-week period).67 The properties of a mea-
sure of body image were reported by Marcoux et al.52, with
Cronbach’s α= 0.58 and test–retest reliability r= 0.65 over
one year.
Several studies used similar constructs but different termi-
nology to examine social mediators. Three main constructs
were identiﬁed as social mediators; social inﬂuences/support
(10 studies); family encouragement/modelling (four studies);
and social acceptance (one study).
Social inﬂuences/support: ten studies examined the psy-
chometric properties of measures of social inﬂuences or
social support. These constructswere grouped together due to
a lack of clarity in the deﬁnitions for these constructs reported
in the studies reviewed. Internal consistency (Cronbach’s α)
was most commonly reported, however only ﬁve studies pro-
vided acceptable levels.27,28,36,38,39 Only one study reported
performing factor analyses27 and no studies provided ICCs
(although four studies reported correlations between test and
retest). Four studies adapted items from ameasure developed
by Reynolds et al.37, including Saunders et al.27 Saunders
et al. reported the most thorough examination of the psy-
chometric properties of a scale measuring social inﬂuences
on children’s physical activity. Factor analyses showed eight
items loaded onto a single factor, Chronbach’s α of that
factor was 0.72 and test–retest reliability of the measure
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showed a correlation of 0.78 over a one-week period. The
measure was correlated with a measure of intention to exer-
cise (r= 0.32–0.33), andwith a previous day physical activity
recall (r= 0.13–0.20). The measure of social inﬂuences used
by Stevens et al.28 also reported thorough examination of the
measure they developed for this construct, showing good face
validity as itwas developedby apanel of experts after a review
of the literature and existing instruments. The measure was
also pre-tested in a series of interviews. The results of internal
consistency reliability (Cronbach’s α= 0.78) and test–retest
reliability (r= 0.48 over a three- to six-week period) were
also reported.
Family encouragement/modelling: three studies reported
some psychometric properties of measures of family encour-
agement/modelling.Motl et al.40 reported the results of factor
analysis (eight items loaded onto a single factor), after the
measure was developed by a panel of experts and pilot-
tested on a sample of children. Cronbach’s αwas reported on
two occasions31,66, with Jurg et al.31 differentiating family
encouragement (Cronbach’s α= 0.76) and family modelling
(Cronbach’s α= 0.39).
Social acceptance:Harter and Pike51 reported the psycho-
metric properties of a measure of social acceptance. Factor
analyses showed that 24 items loaded onto two factors and
Cronbach’s α ranged from 0.75 to 0.89. Correlations between
teacher and child rating of social acceptance were reported
as evidence of construct validity (r= 0.06), however this was
clearly not in the acceptable limits for this measure.
Overall, reliability was reported in 15 studies, how-
ever only seven studies provided acceptable reliabil-
ity measures (including four studies which presented
test–retest reliability).27,28,34,36,38,39,68 Validity was reported
in 15 studies, however only eight studies reported face
validity27,28,36–39,59,68 and no measures were found to be
acceptable with respect to construct or concurrent validity.
The psychometric properties of a potential environmental
mediator were examined in one study. Story et al.33 exam-
ined perceived safety (as reported by children) using ﬁve
items, however, only reporting the internal consistency of
these items (Cronbach’s α= 0.90).
4. Discussion
The aim of this paper was to (1) identify the potential
mediators reported in children’s physical activity interven-
tions; and (2) review the psychometric properties ofmeasures
of potential mediators included in such interventions. For
the purpose of this paper, a mediator was deﬁned as a vari-
able or construct through which intervention effects are or
may be achieved.11 While several intervention studies have
examined potential mediators of change in children’s phys-
ical activity, the psychometric properties of the measures of
these mediators have not been previously reviewed.
There was a large variation in the types and measures
of potential mediator variables examined in physical activ-
ity interventions in children. Most mediator variables were
individual-level constructs, while only three social mediator
variables and one environmentalmediator variablewere iden-
tiﬁed. There was also large variation in the detail and quality
of the reporting of psychometric properties of the measures
of potential mediators used in physical activity intervention
studies. Some studies thoroughly examined and reported the
validity and reliability of measures of mediators (for exam-
ple, Stevens et al.),28 while others reported little or no detail
about the instruments used. Overall, this review found that
interventions that targeted potential mediators of children’s
physical activity did not adequately report the validity and
reliability of their instruments.
The ﬁndings from this review indicate that there were sub-
stantial differences in terminology and deﬁnitions used for
both mediators and the psychometric constructs. Therefore,
an important process in the initial stages of this reviewwas to
examine the deﬁnitions used in each of the studies and clas-
sify these into congruous categories. For example, the validity
and reliability of mediators such as ‘perceived physical com-
petence’were difﬁcult to interpret as several authors provided
differing versions of this construct, such as physical perfor-
mance, self-concept and physical self-perception. Therefore
ﬁndings may not be comparable as investigators may have
been targeting different mediators or the way in which they
operationalised a speciﬁc mediator may have varied between
studies. Consistent use of terminology and operationalisation
of mediating constructs will enable researchers and practi-
tioners to compare and contrast intervention effects in order
to design effective and efﬁcacious programs and translate
them into practice.
Reliability was reported using either test–retest reliabil-
ity, or internal consistency. In the current review, internal
consistency was most commonly reported (86% of studies);
with the majority of results reporting acceptable levels of
Cronbach’s alpha coefﬁcient correlations. Sim and Wright18
suggest that this is the best way of reporting internal consis-
tency, with values greater than 0.60 considered to be reliable.
Importantly, in studies where there was low internal consis-
tency, several authors failed to discuss the implications of this
and possible sources of error, limiting the reader’s ability to
draw conclusions about the accuracy of the measure of that
mediator.
It is recommended that measures of test–retest reliability
use ICCs to report reliability of continuous variables and the
Kappa statistic to report reliability of categorical variables
as these are the most appropriate test for reliability.17,18 This
review found no studies reporting reliability using the Kappa
statistic, and only one study reporting ICCs,52 with themajor-
ity reporting Pearson correlation coefﬁcients (r) to indicate
consistency between test and retest scores. The use of corre-
lation coefﬁcients to assess repeatability of continuous data
is considered inappropriate as correlations are measures of
association, not agreement.69,70 In contrast, ICCs examine
scores within individuals, and calculate the degree of consis-
tencybetween two scores providedby the same individual, for
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the same variable.17,18 Factor analysis was also infrequently
reported, providing further difﬁculty in determining internal
consistency ofmeasures, as it enables a large set of instrument
items to be reduced to a smaller set of more general factors
(latent variables). This information can be used to identify
dimensions that underlie a scale and sort items into particular
dimensions providing support for internal consistency.18
Overall, the validity of measures of potential mediators
was not well reported. The majority of studies reported face
validity,which provides detail on the credibility of the process
of data collection; however, construct and concurrent validity,
which provide important detail on the more formal psycho-
metric properties of the instrument were rarely examined.
This is likely due to the difﬁculties in validating measures
of psychological constructs (e.g. self-efﬁcacy), the inherent
difﬁculties such as misinterpretation of deﬁnitions used to
characterise validity scales and the lack of ‘gold standards’.20
The speciﬁcity of the mediating instruments used is
also worthy of consideration. Several studies used Har-
ter’s Perceived Competence Scale for Children47 to examine
children’s perceived competence in physical activity. This
instrument examines perceived competence for physical
activity; however this construct is very speciﬁc to context, for
example a child’s perceived competence for ball sports may
be quite different to their perceived competence of walking
to school and as such, the speciﬁcity of this construct must
be considered to accurately examine the pathway from the
intervention to the outcome to prove or support causality.
In addition to speciﬁcity of the mediator, the original
development of the mediator is also important to consider.
Several studies used measures of potential mediators that
traced back many years (e.g. Rosenberg’s measure of self-
esteemwas ﬁrst examined in 1965), and several used versions
of scales without additional, more recent validity and relia-
bility testing. Further, many instruments that have been used
to assess mediators among children, were originally devised
for use in adult populations (e.g. Deforche’s measure was
adapted from several measures of perceived beneﬁts among
adults59). Using adult instruments with children is of con-
cern due to the different cognitive and behavioural capacity
of children, and the validity of such instruments is therefore
unknown. Studies aiming to examine the effect of an interven-
tion on change in a speciﬁc mediator should use instruments
developed and tested speciﬁcally for children.
When designing intervention studies that target poten-
tial mediators of children’s physical activity, the following
recommendations should be considered:
– There is a need for development of internationally agreed
upon standards for validity and reliability to be used, rel-
evant to this ﬁeld of work.
– Clear and speciﬁc deﬁnitions of the psychometric proper-
ties as well as the mediators should be stated.
– The rationale for the use of hypothesised mediators should
be clearly outlined in order to assess the effect of the
mediator constructively.
– Future studies should develop and test age appropriate
measures designed to examine mediators in children and
youth; as many scales were originally developed for use
among adults.
– Studies should avoid using part of or adapted scales with-
out validating the newversion of the scale in the population
of interest. This is particularly important as the context in
which the scale is being administered may be different to
that in which the original scale was developed.
– More studies examining the psychometric properties of
mediator measures of children’s physical activity are
needed. No studies have been published to date report-
ing responsiveness of mediator measures, an important
process for interventions examining change.
– Sophisticated psychometric methods such as Item
Response Theory and Rasch modelling technique17,18,71
should be used. Item Response Theory focuses on the
test item characteristics and the responses provided as a
means of determining the subjects ability and has con-
siderable potential application for assessing attitudes and
other affective behaviours. Rasch modelling is useful for
evaluating the psychometric properties of commonly used
scales. This technique examines whether the content of
the scale items covers the range of respondents’ percep-
tions about the construct, whether the response options are
appropriate for the respondents and that the standard error
of the scale ismaintained across the range of scale scores.71
5. Conclusions
There was a large variation in mediator variables exam-
ined in physical activity interventions in children, with many
studies adapting or developing their ownmeasures. Therewas
also considerable variation in the reporting of psychometric
properties in the instruments used to assess the validity and
reliability of measures of potential mediators. The majority
of studies reported on the reliability of measures, however,
validity was comparatively less well described. In general the
quality of the validity and reliability studies was poor; how-
ever this review found some reported measures that show
promise for use in identifying mediators of change in phys-
ical activity among children. Measures of physical activity
related mediators (e.g. self-concept, self-efﬁcacy, outcome
expectancies and preference) developed speciﬁcally for large
multi-site interventions such as GEMS27,53 and Pathways28
have been found to be psychometrically sound and have been
adapted for use by several other studies such as IMPACT38
and JUMP-In.31 Similarly, measures of self-efﬁcacy as a
mediator developed byReynolds et al.37 have shownpromise,
adapted for use in younger children by studies such as ‘Active
Winners’.41
Future research should examine the psychometric prop-
erties of measures of potential mediators either within the
study sample or among similar populations to ensure appro-
priate, valid and reliable instruments are used. This will allow
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researchers to more clearly identify the associations (or lack
of) between hypothesisedmediators and physical activity and
assist in developing more efﬁcacious interventions.
Practical implications
• Intervention programsoften target change in speciﬁcmedi-
ating variables, which in turn are hypothesised to cause
change in behaviour. To accurately determine the efﬁcacy
of such interventions, the psychometric properties of mea-
sures of potential mediators should be examined to ensure
appropriate, valid and reliable instruments are used.
• Future studies should develop and test valid and reli-
able measures speciﬁcally designed to examine potential
mediators in children and clearly report the psychometric
properties of their measures.
Appendix A. Supplementary data
Supplementary data associated with this article can
be found, in the online version, at doi:10.1016/j.jsams.
2009.01.002.
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Appendix ϱ.2  Source, validity and reliability of potential mediators of change in children’s physical activity 
Reliability Validity 
Potential 
mediator 
Source of 
mediator Sample Internal consistency Test-retest Face Construct Criterion 
Factor 
analysis 
Cronbach’s α 
Individual 
Self-efficacy Caballero et al. 
2003 [29] 
USA 
n = 1704 
3rd – 5th 
grade 
students 
NR Cronbach’s α = 
0.69 
NR Developed by panel of 
experts, after review of 
literature and existing 
instruments 
Questions pre-tested, using 
semi-structured interviews: 
NR NR 
102
refer: Stevens et al [28] 
Stevens et al. 
1999 [28] 
USA 
n = 1704 
3rd – 5th 
grade 
students 
NR Cronbach’s α = 
0.61 
r = 0.58 (3-6 
weeks) 
Developed by panel of 
experts, after review of 
literature and existing 
instruments 
Questions pre-tested, using 
semi-structured interviews 
NR NR 
Motl et al. 
2000 
USA [40] 
n = 2752 
8th grade 
girls 
8 items 
loaded 
onto 1 
factor 
NR Inter-factor 
correlation
=0.61 (1 
year) 
NR NR NR 
Cardon et al 
2005 
Belgium [30] 
n = 1124 
10-12 year 
old 
children 
Cronbach’s α = 
0.56 
Items adapted from 
Deforche et al [60] 
103
Jurg et al 
2006 
Amsterdam 
[31] 
n = 510 
4 – 6th 
grade 
children 
Cronbach’s α = 
0.77 
Lit. study and used 
previously validated 
questionnaires [27, 40, 73] 
Beech et al. 
2003 
USA [32] 
n = 60 
Girls; 8-
10yrs 
NR Cronbach’s α = 
0.71 
NR NR NR NR 
Story et al 
2003 
USA [33] 
n = 54 
Girls; 8-
10yrs 
NR Cronbach’s α = 
0.71 
NR Items adapted from 
existing instrument (Harter 
et al) [46] 
NR NR 
Edmundson et 
al. 1996 
USA [34] 
n = 6956 
Mean age 
8.75yrs 
NR Cronbach’s α = 
0.67 
NR Items adapted from 
existing instrument (Parcel 
et al) [74]  
NR NR 
104
Parcel  et al. 
1989 
USA [35] 
4 schools 
3rd & 4th 
grades 
NR Cronbach’s α = 
0.569 
NR NR NR NR 
Taylor et al. 
2002 
USA [36] 
n = 82 
mean age 
12 yrs 
NR Cronbach’s α = 
0.79 
Spearman 
r=0.73 
(29 days) 
Items adapted from 
existing instrument (Sallis 
et al) [75] 
NR NR 
Reynolds et al. 
1990 
USA [37] 
n =743 
mean age 
15yrs 
NR Cronbach’s α = 
0.89 
NR Data used from: Stanford 
Adolescent Heart Health 
program  (Killen et al) [61] 
NR NR 
Pate et al. 
2003 
USA [41] 
n = 436 
5th grade 
students 
NR NR r = 0.76 (1 
week) 
Items adapted from 
existing instrument 
(Reynolds et al) [37] 
NR NR 
105
Saunders et al. 
1997 
USA [27] 
n = 422 
5th grade 
students 
17 items 
loaded 
onto 3 
factors 
Cronbach’s α = 
0.52-0.71 
r = 0.61-
0.82 
(1 week) 
Items adapted from 
existing instruments 
(Reynolds et al; Sallis et al) 
[37, 42] 
NR NR 
Goran & 
Reynolds, 
2004 
USA [38] 
n = 209 
4th grade 
students 
NR Cronbach’s α = 
0.71 
r = 0. 76 
(8 weeks) 
Items adapted from 
existing instrument 
(Saunders et al) [27] 
NR NR 
Trost et al. 
1997 
USA [39] 
n = 202 
5th grade 
students 
NR Cronbach’s α = 
0.54-0.71 
r = 0.76 – 
0.82 across 
3 subscales 
Items adapted from 
existing instrument 
(Reynolds et al; Saunders 
et al) [27, 37] 
NR NR 
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 Perceived 
physical  
competence 
 
Beech et al. 
2003  
USA 
(Memphis 
GEMS) [32] 
 
n = 60 
Girls; 8-10 
yrs 
  
NR Cronbach’s α = 
0.70 
NR Items adapted from Harter 
[46] 
NR NR 
 Sherwood et 
al. 2004  
USA 
(GEMS) 
[52] 
n = 210 
Girls; 8-10 
yrs 
 
NR Cronbach’s α = 
0.69 
r = 0.51 Items adapted from Harter 
[46] 
NR NR 
 Story et al. 
2003  
USA 
(Minnesota 
n = 54 
Girls; 8-10 
yrs 
 
NR Cronbach’s α = 
0.70 
NR Items adapted from Harter 
[46] 
 
NR NR 
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GEMS) 
[33] 
 
 Whitehead et 
al. 1995  
USA 
(C-PSPP) 
[47] 
n = 505 
7th & 8th 
grade 
students 
 
24 items 
loaded 
onto 4 
factors 
Cronbach’s α= 
0.80-0.90  
r=0.79-0.94  
(2 weeks) 
 
NR Moderate 
correlations 
with fitness 
test scores  
 
NR 
 Stevens et al.  
1999 
USA 
 (Pathways) 
[28] 
n = 1704 
3rd – 5th 
grade 
students 
 
NR Cronbach’s α = 
0.30 
 
r = 0.56 (3-6 
weeks) 
Developed by panel of 
experts, after review of 
literature and existing 
instruments 
Questions pre-tested, using 
semi-structured interviews 
 
NR NR 
 Harter, 1982 n = 2,271  28 items Cronbach’s r=0.70-0.87  NR Correlations NR  
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USA [46] 3rd – 9th 
grades 
loaded 
onto 4 
factors, 
12 items 
did not 
load 
α=0.73-0.86 (3 months) 
r=0.69-0.80 
(9 months) 
between 
pupil and 
teacher 
ratings of 
perceived 
physical 
competence 
(r=0.27-0.62) 
Welk et al 
(CY-PSPP) 
2005 
USA [48] 
n= 754 
3rd – 6th 
grade 
students 
Aged 8-12 
yrs 
36 items 
loaded 
onto 6 
factors 
NR NR Adapted from existing 
instrument (Fox & Corbin) 
[76] 
NR Correlated 
with 
generalized 
measure of 
PA (Crocker 
et al) [77] 
(r=0.32–
109
0.44) 
 
 
 Marsh et al. 
1994 
USA [49] 
 
n = 710 
high 
school 
students 
(mean age 
14.8 
years) 
15 items 
loaded 
onto 5 
factors 
Cronbach’s 
α=0.77-0.79 
  Correlated 
with 
measures of 
physical self-
perception 
(Fox & 
Corbin) [76] 
r=0.61-0.90 
 
 
 Marcoux et al 
(SPARK) 
1999 
USA [51] 
n = 549 
4th & 5th 
grades 
 
NR Cronbach α = 0.72 r = 0.85 (4 
days) 
NR NR NR 
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  Harter & Pike, 
1984 
USA [50] 
 
n=211 24 items 
loaded 
into 2 
factors 
Cronbach’s α= 
0.75– 0.89  
NR NR Correlations 
between 
pupil and 
teacher 
ratings of 
perceived 
competence 
and actual 
competence 
(r=0.06-0.37) 
 
NR 
Intention to 
participate  
 in PA 
 
Marcoux et al. 
1999 
USA [51] 
n = 549 
4th & 5th 
grades 
NR NR ICC=0.21-
0.60  
(4 days) 
NR NR NR 
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 Reynolds et al. 
1990 
USA 
[37] 
n =743 
Mean age 
15yrs 
 
NR Cronbach’s α = 
0.68 
NR Data used from: Stanford 
Adolescent Heart Health 
program  (Killen et al) [61] 
NR NR 
 Pate et al. 
2003 
USA [41] 
 
n = 436 
5th grade 
students 
 
NR NR r = 0.63 (1 
week) 
Items adapted from 
existing instrument (Godin 
& Shephard) [55] 
 
NR NR 
 Palmer et al. 
2005 
USA 
(Healthy 
Hearts) 
[54] 
n = 199 
5th grade 
students 
 
NR Cronbach’s α = 
0.77 (pilot-tested 
on 21 children) 
NR Items adapted from 
existing instrument (Sallis 
et al) [78] 
 
 
NR NR 
 Christodoulos 
et al. 2006 
n =78 
6th grade 
NR Cronbach’s α= 
0.88 
NR NR NR NR 
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Greece [56] 
 
students 
 Godin & 
Shephard. 
1986 
Canada 
[55] 
n =698 
Mean age 
13yrs 
  
NR NR r = 0.87 
(2 weeks)  
NR NR NR 
 Jurg et al 
2006 
Amsterdam 
[31] 
 
n = 510 
4 – 6th 
grade 
children 
 Cronbach’s α = 
0.77 
 Lit. study and used 
previously validated 
questionnaire [27, 40, 73] 
  
Attitude to PA 
 
Caballero et al. 
2003 
USA 
[29] 
n = 1704 
3rd – 5th 
grade 
students 
NR Cronbach’s α = 
0.50 
 
NR Items adapted from 
existing instrument 
(Stevens et al) [28] 
 
NR NR 
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  Gittlesohn et 
al. 1998 
USA 
[57] 
n=8 
schools 
3rd – 5th 
grade 
students 
 
NR NR NR Observation, interviews 
and focus groups – to 
ensure cultural sensitivity  
 
NR NR 
 Motl et al 
2000 
USA 
[40] 
n = 2752 
8th grade 
girls 
 
22 items 
did not 
load onto 
single 
factor. 
Final 
instrume
nt, 8 
items 
NR NR NR NR NR 
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formed 
single  
factor 
 
 Marcoux et al. 
1999 
USA [51] 
 
 n = 549 
4th-5th 
grade 
students 
 
NR NR r = 0.82 (4 
days)  
NR NR NR 
 Godin & 
Shephard. 
1986 
Canada 
[55] 
n =698 
Mean age 
13yrs 
NR NR r =0.86 (2 
weeks) 
NR NR NR 
 Christodoulos 
et al. 2006 
n =78 
6th grade 
NR Cronbach’s α= 
0.92 
NR NR NR NR 
115
Greece 
[56] 
students 
Health 
knowledge  
Eng et al. 1979 
USA [58] 
n= 200 
7- 8th 
grade 
students 
 
NR NR r =0.8 Developed and reviewed 
by expert panel 
NR NR 
 Manios et al. 
1999 
Crete  [71] 
 
n = 
approx. 
5,500  
1st grade 
students  
 
NR NR Paired t - 
test (2 
weeks) 
 P = 0.073 
(1st grade)  
  
Adapted from existing 
measure (Williams et al) 
[79] 
 
NR NR 
 Palmer et al. 
2005  
USA 
n = 233 
5th grade 
students  
NR Cronbach’s α = 
0.40  
(Pilot-test) 
r = 0.38 
(p<0.001)  
(3 - 4 
Developed and reviewed 
by expert panel, pilot-
tested on 21 students 
NR NR 
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(Healthy 
Hearts) [54] 
 
weeks) 
 Taylor et al. 
2002 
USA 
(Healthy 
Growth) [36] 
 
n = 82 
6th grade 
girls 
Mean age 
12.3yrs 
NR Cronbach’s α = 
0.91 
Pearson r = 
0.76 (29 
days) 
Developed from Sallis & 
Hovell [75] 
 
 
NR NR 
 Caballero et al. 
2003 
(Pathways) 
USA [29] 
 
n = 1704 
3rd – 5th 
grade 
students 
 
 
NR Cronbach’s α = 
0.50-0.54 
NR Developed by panel of 
experts, after review of 
literature and existing 
instruments 
NR NR 
Perceived Reynolds et al. n =743 NR NR NR Data used from: Stanford NR NR 
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barriers to PA 1990 
USA [37] 
 
Mean age 
15yrs 
 
Adolescent Heart Health 
program  (Killen et al) [61] 
 Deforche et al. 
2004 
Belgium [60] 
 
n=24 
Mean age 
13.5 yrs 
NR Cronbach’s α = 
0.71-0.85 
NR Adapted from several 
measures of perceived 
benefits among adults 
 
NR NR 
 Sherwood et 
al. 2004 
USA [52] 
 
n = 210 
Girls; 8-
10yrs 
NR Cronbach’s α 
=0.55 
r = 0.82 Items adapted from 
existing instrument (Taylor 
et al) [80] 
NR NR 
 Goran & 
Reynolds, 
2004 
USA [38] 
 
n = 209 
4th grade 
students 
NR Cronbach’s α = 
0.71 
r = 0. 82 Items adapted from 
existing instrument 
(Saunders et al) [27] 
NR NR 
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 Pate et al. 
2003 
USA [41] 
 
n = 436 
5th grade 
students 
NR NR r = 0.71 (1 
week) 
Items adapted from 
existing instrument 
(Reynolds et al) [37] 
NR NR 
 Stevens et al. 
1999 
USA [28] 
 
n = 1704 
3rd – 5th 
grade 
students  
 
NR Cronbach’s α = 
0.56 
 
r = 0.52  
(3-6 weeks) 
Developed by panel of 
experts, after review of 
literature and existing 
instruments 
Questions pre-tested by 
interviews  
 
NR NR 
Beliefs of PA 
outcomes / 
consequences 
of PA 
 
Pate et al. 
2003 
USA [41] 
 
n = 436 
5th grade 
students 
NR NR r = 0.51 (1 
week) 
Items adapted from 
existing instrument 
(Reynolds et al) [37] 
NR NR 
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 Saunders et al.  
1997 
USA [27] 
 
n = 422 
5th grade 
students 
16 items 
loaded 
onto 2 
factors 
Cronbach’s α = 
0.46 
r = 0.51  (1 
week) 
Items adapted from 
existing instrument 
(Saunders – unpublished 
dissertation) 
Correlated 
with exercise 
intention 
(r=0.17-0.27) 
Correlated 
with PA 
(PDPAR) (r=-
0.02-0.09) 
 
NR 
 Sherwood et 
al. 2004 
USA [52] 
 
n = 210 
Girls; 8-10 
yrs 
NR NR NR  Items adapted from 
existing instrument (Taylor 
et al) [36] 
NR NR 
 Goran & 
Reynolds. 
2005 
n = 209 
4th grade 
students 
NR Cronbach’s α = 
0.75 
r = 0. 51 Items adapted from 
existing instrument 
(Saunders et al) [27] 
NR NR 
120
USA [38] 
 
 Trost et al. 
1997 
USA [39] 
 
n = 202  
5th grade 
students 
 
NR Cronbach’s α = 
0.75 
r = 0.51 NR NR NR 
Preference for 
PA 
Beech et al. 
2003 
USA [32] 
 
n = 60 
Girls; 8-10 
yrs 
  
NR Cronbach’s α = 
0.86 
NR NR NR NR 
 
 Story et al. 
2003 
USA [33] 
 
n = 54 
Girls; 8-10 
yrs 
 
NR Cronbach’s α = 
0.86 
NR NR NR NR 
 Perry et al. 
1985 
n = 1203 
4th–11th 
NR NR NR Student focus groups, 
expert review and pilot-
NR NR 
121
USA  [72] 
 
grade 
students 
 
tested on 21 students 
 Sherwood et 
al.  
2004 
USA 
 
n = 210 
Girls; 8-10 
yrs 
 
NR Cronbach’s α = 
0.85 
NR Items adapted from 
existing instrument 
(Robinson unpublished) 
 
NR NR 
 Simon & 
Smoll. 1974 
USA 
n = 992 
4th – 6th 
grade 
students 
NR Hoyt reliability 
coefficients=0.80 
– 0.89  
 
r=0.44-0.62 
(6 weeks) 
NR NR NR 
Perceived 
benefits / 
expectations of 
PA 
Deforche et al. 
2004 
Belgium [60] 
 
n=24 
Mean age 
13.5 yrs 
NR NR NR Adapted from several 
measures of perceived 
benefits among adults 
 
NR NR 
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  Beech et al. 
2003 
USA [32] 
 
n = 60 
Girls; 8-10 
yrs 
  
 
NR Cronbach’s α = 
0.72 
NR Items adapted from 
existing instrument (Taylor 
et al. unpublished) 
NR NR 
 Story et al. 
2003 
USA [33] 
 
n = 54 
Girls; 8-10 
yrs 
 
 
NR Cronbach’s α = 
0.72 
NR Items adapted from 
existing instrument (Taylor 
et al. unpublished) 
NR NR 
 Jurg et al 
2006 
Amsterdam 
[31] 
 
n = 510 
4 – 6th 
grade 
children 
 Cronbach’s α = 
0.77 
 Lit. study and used 
previously validated 
questionnaire [27, 40, 73] 
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Health locus 
 of control 
 
Parcel & 
Meyer. 1978 
USA 
 (CHLC) 
[64] 
n=140 
3rd – 5th 
grade 
students 
 (7-12 yrs) 
 
20 items 
loaded 
onto 3 
factors, 6 
items did 
not load 
 
Kuder-Richardson 
coeff. =0.807 
 
r = 0.62 (6 
weeks) 
 
Adapted from existing 
literature  
(Wallston et al) [81] 
 
NR 
 
r=0.501 
(P≤0.004)  
(compared 
CHLC to 
NSCLC) 
 
Perceived 
behavioural 
control 
 
Motl et al 
2000 
USA [40] 
 
n = 2752 
8th grade 
girls 
 
22 items 
did not 
load onto 
single 
factor. 
Final 
instrume
nt, 8 
items 
NR NR NR NR NR 
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formed 
single  
factor 
 
Global self-
concept 
 
Marcoux et al. 
1999  
USA 
(SPARK) 
[51] 
 
n = 549 
4th & 5th 
grades 
 
NR Cronbach’s α = 
0.74 
r = 0.29 (4 
days) 
Items adapted from  
Harter [46] 
NR NR 
Attraction to PA Brustad, 1993 
USA [65] 
 
n = 81 
4th grade 
students 
20 items 
loaded 
onto 5 
factors 
Cronbach’s α = 
0.62-0.78 
NR Developed after qualitative 
interviews with 3rd & 4th 
grade children 
 
NR NR 
Behavioural 
Capability 
Parcel et al. 
1989 
4 schools, 
18-25 
NR Cronbach’s α = 
0.66 
NR NR NR NR 
125
 USA [35] 
 
students 
in each of 
4-7 
classes. 
3rd & 4th 
grades  
 
Enjoyment of 
PE 
 
McKenzie et 
al. 2004 
USA [66] 
 
n = 25,000 
6th-8th 
grade 
students 
 
NR NR r = 0.54  
(2 weeks) 
NR NR NR 
Body Image Marcoux et al. 
1999 
USA [51] 
 
n = 549 
4th-5th 
grade 
students 
NR Cronbachs’ α = 
0.58 
r = 0.65 
(school 
year) 
Items adapted from 
existing instrument 
(Harter) [46] 
NR NR 
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Social 
 
        
Social 
influences/ 
support 
 
 
Goran & 
Reynolds.  
2004 
USA [38] 
 
n = 209 
4th grade 
students 
NR Cronbach’s α = 
0.72 
r = 0. 78 Items adapted from 
existing instrument 
(Saunders et al) [27] 
NR NR 
 Deforche et al. 
2004 
Belgium [60] 
 
n=24 
Mean age 
13.5 yrs 
NR NR NR Adapted from 
several measures of 
perceived benefits 
among adults 
 
NR NR 
 Stevens et al. 
1999 
n = 1704 
3rd – 5th 
NR Cronbach’s α = 
0.78 
r = 0.48 (3-6 
weeks) 
Developed by panel 
of experts, after 
NR NR 
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USA [28] 
 
grade 
students 
 
 review of literature 
and existing 
instruments 
Questions pre-tested 
by interviews  
 
 Pate et al. 
2003 
USA [41] 
 
n = 436 
5th grade 
students 
NR NR R = 0.78 (1 
week) 
Items adapted from 
existing instrument 
(Reynolds et al) [37] 
 
NR NR 
 Trost et al. 
1997 
USA [39] 
 
n = 202  
5th grade 
students 
 
NR Cronbach’s α = 
0.75 
r = 0.78 Items adapted from 
existing instrument 
(Reynolds et al) [37] 
 
NR NR 
 Saunders et al 
1997 
n = 422 
5th grade 
8 items 
loaded 
Cronbach’s α = 
0.72 
r = 0.78  (1 
week) 
Items adapted from 
existing instrument 
Correlated 
with 
Correlated with 
PDPAR 
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USA [27] 
 
students onto 1 
factor 
(Reynolds et al; Sallis 
et al) [37, 73] 
 
intention 
to exercise 
(r=0.32-
0.33) 
 
(r=0.13-0.20) 
 Taylor et al. 
2002 
USA [36] 
 
 
 
n = 82 
Mean age 
12.3yrs 
NR Cronbach’s α = 
0.89 
r = 0.56 (29 
days) 
Items developed 
from Sallis et al  [75] 
NR NR 
 Reynolds & 
Killen. 1990 
USA  
[61] 
 
n =743 
Mean age 
15yrs 
 
 
NR Cronbach’s α = 
0.55 
NR Data used from: 
Stanford Adolescent 
Heart Health 
program  [61] 
NR NR 
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  Edmundson et 
al. 1996a, 
1996b 
USA [34] 
 
n = 6956 
Mean age   
8.75rs 
NR Negative 
reinforcement 
Cronbach’s α=0.68 
 
Positive 
reinforcement 
Cronbach’s α=0.68 
NR NR 
 
NR NR 
 Nader et al. 
1999 
USA [82] 
n = 3714 
6th -8th 
grade 
students 
 
NR NR NR NR NR NR 
Family 
encouragement 
/ modelling 
Brustad et al. 
1993 
USA [65] 
n = 81 
4th grade  
NR Cronbach’s α = 
0.74 
NR NR NR NR 
130
Jurg et al. 
2006 
Netherlands 
[31] 
n = 510 
4th-6th 
grade 
students 
NR Cronbach’s α = 
0.39 (modelling) 
Cronbach’s α = 
0.76 
(encouragement) 
NR NR NR NR 
Motl et al. 
2000 
USA [40] 
n = 2752 
8th grade 
girls 
8 items 
loaded 
onto 1 
factor 
NR NR Developed by panel 
of experts, pilot-
tested on children 
NR NR 
Social 
acceptance 
Harter & Pike 
(1984) [50] 
n=211 
Pre-
school-1st  
grade 
students 
24 items 
loading 
onto 2 
factors 
Cronbach’s 
α=0.75-0.89 
NR NR Teacher 
rating and 
child 
response 
scores 
r=0.06 
NR 
131
Environmental 
Perceived 
safety 
Story et al. 
2003 
USA 
(GEMS) [33] 
n=54 
Girls; 8-10 
years 
NR Cronbach’s α=0.90 NR NR NR NR 
NR – not reported 
CHLC – Children’s Health Locus of Control scale 
NSCLC – Nowicki-Strickland Children’s Locus of Control scale 
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO: Parents/Guardians
 
 
Plain Language Statement 
Date:  
Full Project Title: Measurement of potential mediators of change in children’s physical activity
Principal Researcher: Mrs. Helen Brown 
Student Researcher: Ms. Jacqui Ellul
Associate Researcher(s): Dr. Lisa Barnett  
This Plain Language Statement and Consent Form is 5 pages long. Please make sure you have all 
the pages.
1. Your Consent
Your child is invited to take part in this valuable research project, which has received approval from 
the Victorian Department of Education and Early Childhood Development.  
This Plain Language Statement contains detailed information about the research project. Its purpose 
is to explain to you as openly and clearly as possible all the procedures involved in this project so that 
you can make a fully informed decision whether your child is going to participate.  
Please read this Plain Language Statement carefully. Feel free to ask questions about any information 
in the document.  
Once you understand what the project is about and if you agree to take part in it, you will be asked to 
sign the Consent Form. By signing the Consent Form, you indicate that you understand the 
information and that you give your consent for your child to participate in the research project.
You will be given a copy of the Plain Language Statement and Consent Form to keep as a record.
2. Purpose and Background
It is important for research that we have reliable and appropriate data collection methods and valid 
measurement tools to examine influences on children’s physical activity. We have therefore developed 
a new questionnaire for children aged 10 -12 years and would like to test whether this questionnaire 
correctly measures children’s thoughts on being physically active.
The findings of this study form part of the principal researcher’s PhD thesis and the student 
researcher’s Honours thesis and will be used to help inform the development of future intervention 
strategies.
A total of 150 people will participate in this project, including children and teachers from a variety of 
schools. Your school has been selected for this study and we will be inviting children aged between 10 
and 12 to complete a questionnaire relating to their thoughts about physical activity.
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3. Funding
This research is totally funded by Deakin University. 
4. Procedures
Your child’s participation in this project will involve completion of a questionnaire on two separate 
occasions (approximately one week apart) during class time at school. We are asking children to 
complete the questionnaire on two occasions so that we can assess whether this questionnaire 
accurately measures children’s thoughts about being physically active. 
Sample questions in the questionnaire include:
x How important is being active with friends to you? (a lot / a little / not important)
x Do your friends encourage you to be active at recess? (a lot / a little / never)
Your child will also be asked to wear an activity monitor for one week to provide further evidence of 
the accuracy of the questionnaire. An activity monitor is a small, matchbox-sized, lightweight device 
that is worn on a waist belt and measures body movements. It provides an objective measure of 
physical activity and is no more harmful than wearing a watch. The activity monitors will be provided 
by the researchers and will be collected at the end of the week. An instruction sheet will also be
provided to children and their parents explaining the use of this device.
5. Possible Benefits
We cannot guarantee or promise that you, personally, will receive any benefits from this project, 
however benefits from the project will apply to members of society in the future. 
6. Possible Risks
There are no foreseen risks. The subject is not emotive nor sensitive so there will be no emotional or 
physical harm greater than risks encountered in your normal lifestyle. This is an important research 
study; however you are under no obligation for your child to participate. If you give consent for your 
child to participate in the study, you are free to withdraw them at any time.
7. Privacy, Confidentiality and Disclosure of Information
All information provided will remain strictly confidential. Any identifying information, such as your 
child’s name will be kept separately from the written copy of the results. These will be identified only 
by a number. All information will be stored at Deakin University in a locked cabinet and will be retained 
for a period of six years after the final publication using the data collected, after which time it will be 
destroyed. The information gathered during this study may be published in scientific literature and 
presented at conferences. However, only a summary of group information would be presented, with no 
information included that would allow any individual to be identified. 
8. Results of Project
A summary of the group information will be available for all participants. This summary will be made 
available to your child’s school for you to access if required. No information will be included that would 
allow any individual to be identified.
9. Participation is Voluntary
Participation in any research project is voluntary. If you do not wish to take part you are not 
obliged to. If you decide to take part and later change your mind, you are free to withdraw your child 
from the project at any stage. Any information obtained from your child to date will not be used and will 
be destroyed.
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Your decision regarding whether your child is to take part or not to take part, or to take part and then 
withdraw, will not affect your relationship with Deakin University or the school.
Before you make your decision, a member of the research team will be available to answer any 
questions you have about the research project. You can ask for any information you want.  Sign the 
Consent Form only after you have had a chance to ask your questions and have received satisfactory 
answers.
If you decide to withdraw your child from this project, please notify a member of the research team or 
complete and return the Revocation of Consent Form attached. This notice will allow the research 
team to inform you if there are any health risks or special requirements linked to withdrawing.
10. Ethical Guidelines
This project will be carried out according to the National Statement on Ethical Conduct in Human 
Research (2007) produced by the National Health and Medical Research Council of Australia. This 
statement has been developed to protect the interests of people who agree to participate in human 
research studies.
The ethics aspects of this research project have been approved by your school, the Human Research 
Ethics Committee of Deakin University and the Victorian Department of Education and Early 
Childhood Development.
11. Complaints
If you have any complaints about any aspect of the project, the way it is being conducted or any 
questions about your rights as a research participant, then you may contact: 
The Secretary HEAG-H, Dean's Office, 
Faculty of Health, Medicine, Nursing and Behavioural Sciences, 
221 Burwood Hwy, Burwood, VIC, 3125. Telephone: (03) 9251 7174, 
Email: hmnbs-research@deakin.edu.au  
Please quote project number HEAG-H 49-2010.
12. Further Information, Queries or Any Problems
If you require further information, wish to withdraw your participation or if you have any problems 
concerning this project (for example, any side effects), you can contact the principal researcher or
The researchers responsible for this project are:
Mrs Helen Brown    Dr. Lisa Barnett
School of Exercise and Nutrition sciences School of Health and Social Development  
Deakin University    Deakin University
221 Burwood Hwy,    221 Burwood Hwy
Burwood, VIC. 3125    Burwood, VIC. 3125
Ph: 03 92446327     Ph: 03 92446177
Mobile: 0407141263     
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO:  PARENTS / GUARDIANS
Third Party Consent Form
(To be used by parents/guardians of minor children, or carers/guardians consenting on 
behalf of adult participants who do not have the capacity to give informed consent) 
Date: JULY 2010
Full Project Title: Measurement of potential mediators of change in children’s physical activity
I have read and I understand the attached Plain Language Statement. 
I give my permission for ……………………………………………………(name of participant)
to participate in this project according to the conditions in the Plain Language Statement.
I have been given a copy of Plain Language Statement and Consent Form to keep.
The researcher has agreed not to reveal my identity and personal details, including where information 
about this project is published, or presented in any public form.  
Participant’s Name (printed) ……………………………………………………
Date of Birth (dd/mm/yy) ……………………………………………………….
Name of Person giving Consent (printed) ……………………………………………………
Relationship to Participant: ………………………………………………………
Signature ……………………………………………………… Date  …………………………
Mrs Helen Brown     
School of Exercise and Nutrition sciences   
Deakin University     
221 Burwood Hwy,     
Burwood, VIC. 3125     
Ph: 03 92446327      
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO:  PARENTS / GUARDIANS
Revocation of Consent Form
(To be used for parents / guardians who wish to withdraw their child from the project) 
Date:
Full Project Title: Measurement of potential mediators of change in children’s physical activity
I hereby wish to WITHDRAW my consent for my child to participate in the above research project and 
understand that such withdrawal WILL NOT jeopardise my relationship with Deakin University or the
school.
Child’s Name ……………………………………………………………………………… 
Participant’s Name (printed) …………………………………………………….……… 
Signature ………………………………………………………………. Date …………………… 
Please mail or fax this form to:
Mrs Helen Brown     
School of Exercise and Nutrition sciences   
Deakin University     
221 Burwood Hwy,     
Burwood, VIC. 3125     
Ph: 03 92446327  
Fax: 03 92446017
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO: Principals
 
 
Plain Language Statement 
Date:  
Full Project Title: Measurement of potential mediators of change in children’s physical activity
Principal Researcher: Mrs. Helen Brown
Student Researcher: Ms. Jacqui Ellul
Associate Researcher(s): Dr. Lisa Barnett  
This Plain Language Statement and Consent Form is 5 pages long. Please make sure you have all 
the pages.
1. Your Consent
Your school is invited to take part in this valuable research project, which has received approval from 
the Victorian Department of Education and Early Childhood Development.  
This Plain Language Statement contains detailed information about the research project. Its purpose 
is to explain to you as openly and clearly as possible all the procedures involved in this project so that 
you can make a fully informed decision whether your school is going to participate. 
Please read this Plain Language Statement carefully. Feel free to ask questions about any 
information in the document.  
Once you understand what the project is about and if you agree to take part in it, you will be asked to 
sign the Consent Form. By signing the Consent Form, you indicate that you understand the 
information and that you give your consent for your school to participate in the research project.
You will be given a copy of the Plain Language Statement and Consent Form to keep as a record.
2. Purpose and Background
It is important for research that we have reliable and appropriate data collection methods and valid 
measurement tools to examine influences on children’s physical activity. We have therefore 
developed a new questionnaire for children and would like to determine the validity and reliability of 
the measure by administering the questionnaire to a sample of children aged 10-12 years. The 
findings of this study form part of the principal researcher’s PhD thesis and the student researchers 
Honours thesis and will be used to help inform the development of future intervention strategies.
A total of 150 people will participate in this project, including children and teachers from a variety of 
schools. Your school has been selected for this study and we will be inviting children aged between 
10 and 12 to complete a questionnaire relating to their thoughts about being physically active.
3. Funding
This research is totally funded by Deakin University.
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4. Procedures
Your school’s participation in this project will involve students in Years 5 and 6 completing a
questionnaire on two separate occasions (approximately one week apart).The questionnaire takes 
approximately thirty minutes to complete and would be administered by the research team during 
class time. We are asking children to complete the questionnaire on two occasions so that we can 
assess whether this questionnaire accurately measures children’s thoughts about being physically 
active. 
Sample questions in the child questionnaire include:
x How important is being active with friends to you? (a lot / a little / not important)
x Do your friends encourage you to be active at recess? (a lot / a little / never)
Children will also be required to wear an activity monitor for one week to provide further evidence of 
the accuracy of the questionnaire. An activity monitor is a small, matchbox-sized, lightweight device 
that is worn on a waist belt and measures body movements. It provides an objective measure of 
physical activity and is no more harmful than wearing a watch. The activity monitors will be provided 
by the researchers and will be collected at the end of the week. An instruction sheet will also be 
provided to children and their parents explaining the use of this device.
5. Possible Benefits
We cannot guarantee or promise that you, personally, will receive any benefits from this project, 
however benefits from the project will apply to members of society in the future. 
6. Possible Risks
There are no foreseen risks. The subject is not emotive nor sensitive so there will be no emotional or 
physical harm greater than risks encountered in your normal lifestyle. Your students are under no 
obligation to participate. If you give consent for your school to participate in the study, you are free to 
withdraw at any time. Consistent with school and departmental requirements, all research staff 
entering your school will have valid Police and Working with Children Checks.
7. Privacy, Confidentiality and Disclosure of Information
All information provided will remain strictly confidential. Any identifying information, such as your 
school’s name will be kept separately from the written copy of the results. These will be identified only 
by a number. All information will be stored at Deakin University in a locked cabinet and will be 
retained for a period of six years after the final publication using the data collected, after which time it 
will be destroyed. The information gathered during this study may be published in scientific literature 
and presented at conferences. However, only a summary of group information would be presented, 
with no information included that would allow any individual to be identified. 
8. Results of Project
A summary of the group information will be available for all participants. This summary will be made 
available to your school for you to disseminate if required. No information will be included that would 
allow any individual to be identified.
9. Participation is Voluntary
Participation in any research project is voluntary. If you do not wish to take part you are not 
obliged to. If you decide for your school to take part and later change your mind, you are free to 
withdraw from the project at any stage. Any information obtained from your school to date will not be 
used and will be destroyed.
Your decision whether to take part or not to take part, or to take part and then withdraw, will not affect 
your relationship with Deakin University. 
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Before you make your decision, a member of the research team will be available to answer any 
questions you have about the research project. You can ask for any information you want.  Sign the 
Consent Form only after you have had a chance to ask your questions and have received satisfactory 
answers.
If you decide to withdraw from this project, please notify a member of the research team or complete 
and return the Revocation of Consent Form attached. This notice will allow the research team to 
inform you if there are any health risks or special requirements linked to withdrawing.
10. Ethical Guidelines
This project will be carried out according to the National Statement on Ethical Conduct in Human 
Research (2007) produced by the National Health and Medical Research Council of Australia. This 
statement has been developed to protect the interests of people who agree to participate in human 
research studies.
The ethics aspects of this research project have been approved by your school, the Human Research 
Ethics Committee of Deakin University and the Victorian Department of Education and Early 
Childhood Development.
11. Complaints
The Secretary HEAG-H, Dean's Office, 
Faculty of Health, Medicine, Nursing and Behavioural Sciences, 
221 Burwood Hwy, Burwood, VIC, 3125. Telephone: (03) 9251 7174, 
Email: hmnbs-research@deakin.edu.au  
Please quote project number HEAG-H 49-2010.
12. Further Information, Queries or Any Problems
If you require further information, wish to withdraw your participation or if you have any problems 
concerning this project (for example, any side effects), you can contact the principal researcher or
The researchers responsible for this project are:
Mrs Helen Brown    Dr. Lisa Barnett
School of Exercise and Nutrition sciences School of Health and Social Development  
Deakin University    Deakin University
221 Burwood Hwy,    221 Burwood Hwy
Burwood, VIC. 3125    Burwood, VIC. 3125
Ph: 03 92446327     Ph: 03 92446177
Mobile: 0407141263     
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO:  THE PRINCIPAL
School Consent Form
Date:
Full Project Title: Measurement of potential mediators of change in children’s physical 
activity
I have read and I understand the attached Plain Language Statement, and give my permission for 
teachers and children in Years 5 and 6 to be invited to participate in this project according to the 
conditions in the Plain Language Statement.
I have been given a copy of Plain Language Statement and Consent Form to keep.
The researcher has agreed not to reveal the participants’ identities and personal details if information 
about this project is published or presented in any public form.  
I agree that
1. The institution/organisation MAY / MAY NOT be named in research publications or other 
publicity without prior agreement.
2. I / We DO / DO NOT require an opportunity to check the factual accuracy of the research 
findings related to the institution/organisation.
3. I / We EXPECT / DO NOT EXPECT to receive a copy of the research findings or publications.
Please print name: ………………………………………………………………………………  principal of
………………………………………………………………………………………………(primary school)
Signature ……………………………………………………… Date  …………………………
Mrs Helen Brown     
School of Exercise and Nutrition sciences   
Deakin University     
221 Burwood Hwy,     
Burwood, VIC. 3125     
Ph: 03 92446327  
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO:  PRINCIPALS
Revocation of Consent Form
(To be used for principals who wish to withdraw their school from the project)
Date:
Full Project Title: Measurement of potential mediators of change in children’s physical activity
I hereby wish to WITHDRAW my consent for our school to participate in the above research project
and understand that such withdrawal WILL NOT jeopardise my relationship with Deakin University.
School’s Name ……………………………………………………………………………… 
Principal’s Name (printed) …………………………………………………….……… 
Signature ………………………………………………………………. Date ……………………
Please mail or fax this form to:
Mrs Helen Brown     
School of Exercise and Nutrition sciences   
Deakin University     
221 Burwood Hwy,     
Burwood, VIC. 3125     
Ph: 03 92446327  
Fax: 03 92446017
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DEAKIN UNIVERSITY
An Invitation to Participate in Research - children
Title of project: Testing the effectiveness of a family based program promoting 
children’s physical activity
Hello,
My name is Helen Brown and I am doing a project on children’s physical activity at Deakin 
University. I want to learn about the things that influence you to be physically active and I 
would like your help because you are aged between 10 and 12 years old, which is the age 
group that I am interested in.
I would like to invite you to be part of my project. I will be asking 100 families to be involved. If 
you agree to participate, I would like to come and visit your family and ask you and your 
parents to complete a questionnaire about being physically active. An example of a question 
may be:
‘how easy it is for you to be active during free time on most days no matter how busy you 
are?’
I would then like to give you an ‘accelerometer’ to wear for one week. This is a very small 
(matchbox) sized device that you wear on a belt around your hips that monitor physical 
activity levels (it can be hidden under your clothes).  Over the next twelve weeks, we would 
then send you and your family lots of information,  ideas and activities that we would like you 
to try and then we will ask you to let us know what you think. At the end of this time, we would 
then like you to complete one more questionnaire and wear the accelerometer for one more 
week, just to see if your physical activity levels have changed. 
I will not put your name on any information I collect and you will only be identified by a 
number so no-one will know who you are. All the information will be kept in a locked cupboard 
at Deakin University.
I would like you to participate in the project, however if you decide that you do not want to join 
in, just let your parents or me know and we will not have a problem with your decision. Also, if 
you change your mind and decide that you do not want to be part of the project when it is has 
begun, you can just let me or your parents know.
Thankyou for thinking about helping me with the project. If you are happy to join in, please 
talk it over with your parents who will also have received a letter from me. Please sign the 
form attached to this letter.
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
Consent Form - children
Project: Testing the effectiveness of a family based program promoting children’s 
physical activity.
I understand the information letter given to me and I would like to participate in the 
project. 
Participant’s Name (printed) 
…………………………………………………………………… 
Signature ……………………………………………………… Date ………………… 
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO: Parents / Guardians
Plain Language Statement 
Date:
Full Project Title: Testing the effectiveness of a family based program promoting 
children’s physical activity.
Principal Researcher: Professor Jo Salmon
Associate Researcher(s): Ms Helen Brown, Dr. Clare Hume, Dr. Natalie Pearson
This Plain Language Statement and Consent Form is 7 pages long. Please make sure you 
have all the pages.
37. Your Consent
You are invited to take part in this research project. 
This Plain Language Statement contains detailed information about the research project. Its 
purpose is to explain to you as openly and clearly as possible all the procedures involved in 
this project so that you can make a fully informed decision whether you are going to 
participate. 
Please read this Plain Language Statement carefully. Feel free to ask questions about any 
information in the document.  You may also wish to discuss the project with a relative or 
friend or your local health worker. Feel free to do this.
Once you understand what the project is about and if you agree to take part in it, you will be 
asked to sign the Consent Form. By signing the Consent Form, you indicate that you 
understand the information and that you give your consent to participate in the research 
project.
You will also be asked to sign the Third party Consent Form on behalf of your child. 
You will be given a copy of the Plain Language Statement and Consent Forms to keep as a 
record.
38. Purpose and Background
The purpose of this project is to test the effectiveness of a family based program 
promoting children’s out-of-school-hours physical activity.
Children’s physical activity is known to have many physical and social health benefits 
during childhood and later in life. Concern has therefore been raised over the 
declining levels of children’s participation in physical activity. This program therefore 
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aims to promote children’s physical activity in the family setting using novel and 
interesting methods.
Thankyou for responding to our advertisement. As you have been identified as a parent or 
guardian of a child aged 10-12 years and have shown concern over your child’s physical 
activity levels we would like you to participate in the project. A total of one hundred families 
will participate in this project.
The findings of this study form part of the researcher’s PhD thesis and will be used to help 
guide the development of future intervention strategies.
39. Funding
This research is totally funded by Deakin University.
40. Procedures
Participation in this project will involve participation in a three month program, to be 
conducted in your family home. An initial meeting with members of the Deakin University 
research team will be organised at a time and place of your convenience where the program 
will be outlined. At this meeting, a questionnaire will be provided for parents and the 
nominated child to complete which will ask questions regarding attitudes towards physical 
activity, such as ‘how easy it is for you to be active during free time on most days no matter 
how busy you are?’ Accelerometers will also be provided for the 10-12 year old child 
nominated to wear for one week. Accelerometers are matchbox sized devices worn on a belt 
around the hips that monitor physical activity levels.
Another meeting will then be organised in seven days where the questionnaire and
accelerometers will be collected and families will be told whether they will be in the first phase 
of the program implementation or will be on the wait list for the second phase of 
implementation in three months time.
Families in the first phase of implementation will be provided with a number of different 
program materials to trial (listed below) and asked to complete a simple diary to provide 
feedback on the activities you were able to complete. The research team will be in contact via 
your preferred method of communication (email, post or telephone) every two weeks to 
discuss any issues that arise. You will also be able to contact the research team at any time 
throughout the program. Regular newsletters will also be sent to participants containing 
information such as ideas for being active and community resources. 
At the completion of the program, another meeting will be organised at a time and place of 
your convenience where you will be provided with an accelerometer for the nominated 
children to wear for one week as well as the final questionnaire, which will be collected upon 
completion in seven days.
Families selected for the second phase of program implementation will be asked to nominate 
a time and place for a meeting in approximately three months time with the Deakin Research 
team where all of the program and materials will be made available and instructions provided.   
The program will include materials such as:
- Calendars with prompts and ideas for being physically active
- Booklets containing information such as local park and bike track availability, recommended 
physical 
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activity levels for children and stickers to use for incentives.
- Vouchers for use at YMCA’s in your area
- Bags containing equipment for families to use to be physically active.
41. Possible Benefits
The findings of the study will provide parents with advice on influences on children's 
health behaviours. This will be of benefit in the longer term, as evidence shows that 
physical activity patterns track from childhood into adolescence and into adulthood.
We cannot guarantee or promise that you, personally, will receive any benefits from 
this study, however benefits from the study will apply to members of society in the 
future. 
42. Possible Risks
There are no foreseen risks. The subject is not emotive nor sensitive so there will be 
no emotional or physical harm greater then additional risks encountered in your
normal lifestyle. This is an important research study; however you are under no 
obligation to participate. If you give consent to participate in the study, you are free to 
withdraw at any time.
43. Privacy, Confidentiality and Disclosure of Information
All information provided will remain strictly confidential. Any identifying information, such as 
your name or your child’s name, and address, will be kept separately from the written copy of 
the results. These will be identified only by a number. All information will be stored at Deakin 
University in a locked filing cabinet and will be retained for a period of six years after final 
publication using the data collected, after which time the data will be destroyed. The
information gathered during this study may be published in scientific literature and presented
at conferences. However, only a summary of group information would be presented, with no 
information included that would allow any individual to be identified.  
44. Results of Project
A summary of the group information will be available for all participants and will be posted to 
you at the conclusion of the study. No information will be included that would allow any 
individual to be identified.
45. Participation is Voluntary
Participation in any research project is voluntary. If you do not wish to take part you are not 
obliged to. If you decide to take part and later change your mind, you are free to withdraw 
from the project at any stage.  Any information obtained from you to date will not be used.
Your decision whether to take part or not to take part, or to take part and then withdraw, will 
not affect your routine treatment, your relationship with those treating you or your relationship 
with Deakin University.
Before you make your decision, a member of the research team will be available to answer 
any questions you have about the research project. You can ask for any information you 
want.  Sign the Consent Form only after you have had a chance to ask your questions and 
have received satisfactory answers.
If you decide to withdraw from this project, please notify a member of the research team or 
complete and return the Revocation of Consent Form attached. This notice will allow the 
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research team to inform you if there are any health risks or special requirements linked to 
withdrawing.
46. Ethical Guidelines
This project will be carried out according to the National Statement on Ethical Conduct in 
Human Research (2007) produced by the National Health and Medical Research Council of 
Australia. This statement has been developed to protect the interests of people who agree to 
participate in human research studies.
The ethics aspects of this research project have been approved by the Human Research 
Ethics Committee of Deakin University.
47. Complaints
If you have any complaints about any aspect of the project, the way it is being 
conducted or any questions about your rights as a research participant, then you 
may contact:  
Secretary HEAG-H, Dean's Office, Faculty of Health, Medicine, Nursing and 
Behavioural Sciences, 221 Burwood Hwy, Burwood, VIC 3125, Telephone: (03) 9251 
7174
Email hmnbs-research@deakin.edu.au.
Please quote project number HEAG-H 11/2011
48. Reimbursement for your costs
You will not be paid for your participation in this project. However, you will be given a YMCA 
voucher in appreciation of your time. 
49. Further Information, Queries or Any Problems
If you require further information, wish to withdraw your participation or if you have any 
problems concerning this project, you can contact the principal researcher or student 
researcher between 9am and 5pm weekdays.
The researchers responsible for this project are:
Mrs Helen Brown Dr. Jo Salmon
Deakin University Deakin University
221 Burwood Hwy 221 Burwood Hwy
Burwood, VIC. 3125 Burwood, VIC. 3125
Ph: 03 92446327 Ph: 03 92517254
Mob: 0407141
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO:  Parents / Guardians
Consent Form
Date:
Full Project Title: Testing the effectiveness of a family based intervention promoting 
children’s physical activity
I have read and I understand the attached Plain Language Statement. 
I freely agree to participate in this project according to the conditions in the Plain Language 
Statement. 
I have been given a copy of the Plain Language Statement and Consent Form to keep. 
The researcher has agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.  
Participant’s Name (printed) ……………………………………………………………………
Signature ……………………………………………………… Date  …………………………
Please mail or fax this form to:
Mrs Helen Brown
School of Exercise and Nutrition Sciences
Deakin University, 221 Burwood Hwy, Burwood, VIC. 3125
Fax: 03 92446017 Ph: 0392446327
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO:  Parents / Guardians 
Third Party Consent Form
(To be used by parents/guardians of minor children who do not have the capacity to give 
informed consent) 
Date:
Full Project Title: Testing the effectiveness of a family based intervention promoting 
children’s physical activity
I have read and I understand the attached Plain Language Statement. 
I give my permission for ……………………………………………………(name of participant)
to participate in this project according to the conditions in the Plain Language Statement. 
I have been given a copy of Plain Language Statement and Consent Form to keep.
The researcher has agreed not to reveal my identity and personal details, including where 
information about this project is published, or presented in any public form.  
Participant’s Name (printed) ……………………………………………………
Name of Person giving Consent (printed) ……………………………………………………  
Relationship to Participant: ………………………………………………………
Signature ……………………………………………………… Date  …………………………
Please mail or fax this form to:
Mrs Helen Brown
School of Exercise and Nutrition Sciences
Deakin University, 221 Burwood Hwy, Burwood, VIC. 3125
Fax: 03 92446017 Ph: 0392446327
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DEAKIN UNIVERSITY
PLAIN LANGUAGE STATEMENT AND CONSENT FORM
TO: Parents / Guardians 
Revocation of Consent Form
(To be used for participants who wish to withdraw from the project) 
Date:
Full Project Title: Testing the effectiveness of a family based intervention promoting 
children’s physical activity
I hereby wish to WITHDRAW my consent to participate in the above research project and 
understand that such withdrawal WILL NOT jeopardise my relationship with Deakin 
University.
Participant’s Name (printed) ……………………………………………………
Signature ………………………………………………………………. Date 
Please mail or fax this form to:
Mrs Helen Brown
School of Exercise and Nutrition Sciences
Deakin University, 221 Burwood Hwy, Burwood, VIC. 3125
Fax: 03 92446017 Ph: 0392446327
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APPENDIX 7.2 
Examples of KAPS materials 
154
YMCA pass 
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KAPS ACTIVITIES
Balloons 
Equipment required – 1 packet of balloons 
Individual Activities 
1. Hit balloon into the air using as many different body parts as possible
2. Without using hands keep the balloon in the air for as long as possible
3. Keep balloon in the air and take your jumper off then put it back on
4. Time how long you can keep 2 or 3 balloons in the air without them touching the
ground
Pair Activities 
1. Balloon Stomp - Each person ties a small balloon to their foot with a 30cm piece of
string and aim to stomp on the other person’s balloon
2. Using your arm as a bat hit the balloon to each other. See how many hits you can do
in a minute.
3. Stand back to back or face to face with balloon clamped between you. Try turning in
a circle without letting the balloon drop. Try to increase speed.
Family Activities 
1. Toss a balloon in the air and the person who tossed it calls out another person’s
name and body part with which they must keep the balloon in the air. This keeps
being repeated until the balloon hits the floor.
2. Have a race to see who can blow up a balloon, tie it and bat it in the air 10 times.
3. Balloon Stomp with the whole family
Website for more fun ideas with balloons: 
http://wilderdom.com/games/descriptions/gamesballoons.html 
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Indoor Activities: You don’t need to be outside to be active, you can use the space in
your home and many everyday items to get you moving as well as some of the equipment in 
your activity bag/box. 
Do-it-Yourself (DIY) indoor Olympics 
Bowling: Set up empty water bottles and knock them down with a ball or even
rolled up socks (maybe old ones)
Long Jump: If you have a hallway or a big living room you can set up a long jump or
hop, skip and a jump. Standing Jump: If you don’t have a very big room you can see
how far you can jump forwards from standing still.
Hurdles: Set up a hurdle course around the room using pillows and cushions, if you
have the room you could even have them set up around the house. Remember the
hurdles do not need to be high because jumping is good exercise at any height.
Volleyball: Stretch a piece of string between 2 chairs. Use a balloon as the ball, hit
back and forth. Change the rules so you can only use your knees, feet or even your
head to hit the balloon with. You could make the net higher or lower and maybe use
two balloons to make it harder.
A Day at the Races 
x Wheelbarrow races: Walk on your hands while your partner ‘steers’ you by holding
your legs.
x Beanbag race: Walk with a beanbag on your head or clutched between your legs. If
you do not have a small bean bag you could use a cushion.
x Crab race: Sit on the floor so your feet are flat, put your hands on the floor a little
behind you, and push up onto your hands and feet. Scuttle backwards or forwards
like a crab to the finish line. You can make this harder by putting bean bags or rolled
up socks at one end of the course that the crab has to collect and bring back to the
start line. The only way they can carry them is on their tummy.
(The Beanbag race and the crab race can be done as an individual and the parent can 
time them to see if they can beat there own time) 
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Don’t forget all races need a start and finish line 
Make a Circus 
Juggling: Use balls, bean bags empty plastic bottles and try juggling. You can start with one 
item then 2, 3 and even more. You can even learn to juggle in pairs. 
Balancing: This might not sound hard but it is good for you. You can try balancing on one 
foot and then on the other. You can try standing on a ball with both feet to balance. (Will 
put images of a few different types of balancing that can be done) 
Tumbling: Make sure you have lots of room around you before you try this. You do a roly-
poly, a backwards roll, a teddy bear roll.  
Tumbling and Balancing skills can be dangerous so make sure you have plenty of room to 
do them and that your parents are happy with you trying them.  
Other Indoor Activities and games: 
Snowball fight: Make sure you ask mum and dad first!!!! Make snowballs by wadding up 
socks or scrunching up used paper and let the fight begin. You can make this game suit you 
by having as many or as few lives as you like and you can make up different rules to make it 
more interesting. If you are really adventurous you can make forts from pills and chairs.  
Speed Stacking: You do not need to buy the official set to do this you can use PLASTIC cups 
in the house. Try building a pyramid, a row of 6, topped by a row of 5, 4,3,2 and then a single 
cup. (With the permission of your parents you can watch speed stacking on youtube) 
Hoola Hoop: You can use the hoola hoop as it is designed for and hoola it around your waist. 
You can stand in the hoola hoop and see how many times you can lift it up and over you in a 
set time. If you have a big hoola hoop and enough room you may be able to use the hoola 
hoop to skip with.  
Scavenger Hunt: You can make up lots of different types of scavenger hunts. For example 
there is the ABC hunt. In this one you have to find something beginning with each letter of 
the alphabet in a set time. 
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Cups and Saucer: Using the cone disk markers in your activity bag/box place half up the right 
way (Cups) in the room and half up the wrong way (Saucers). Next make two teams; Team 
Cups and Team Saucers. On the word ‘GO’ or on the whistle both teams at the same time 
have 1min to try and turn as many disc cone markers up the way of their team. Cups try and 
turn the saucers into cups AND, Saucers try and turn the cups into saucers. At the end of the 
minute the team that has the most disc cones up their way wins. You can make up different 
rules for this game depending on the space you have available. For example, you may only 
be allowed to turn over one cone at a time or use one hand. You might not be allowed to 
defend your cones or stop them from being turned over. You might have to move around 
whilst hopping on one leg.  
Treasure Chest: The aim of the game is to have as many items in your chest as possible by 
the time the game stops. Give each competitor a chest, this does not have to be an actual 
chest it can be a square made using markers such as disc cones, tin cans etc. Then place in 
the middle of the room as many different items as you like. When you say go each person 
must run to the middle of the room and take back an item and place it in their chest. You 
can only take one item at a time!!! If there are no items left in the middle of the room 
before the time is up you can raid the other chests but you can only take one item at a time. 
You can make it harder or easier by setting different time limits, if you are using balls they 
may have to dribble them back using one foot. They may have to hop back or crab walk 
back.  
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Other Indoor Activities and games: 
Snowball fight: Make sure you ask mum and dad first!!!! Make snowballs by wadding up 
socks or scrunching up used paper and let the fight begin. You can make this game suit you 
by having as many or as few lives as you like and you can make up different rules to make it 
more interesting. If you are really adventurous you can make forts from pills and chairs.  
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 Speed Stacking: You do not need to buy the official set to do this you can use PLASTIC cups 
in the house. Try building a pyramid, a row of 6, topped by a row of 5, 4,3,2 and then a single 
cup. (With the permission of your parents you can watch speed stacking on youtube 
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Hoola Hoop: You can use the hoola hoop as it is designed for and hoola it around your waist. 
You can stand in the hoola hoop and see how many times you can lift it up and over you in a 
set time. If you have a big hoola hoop and enough room you may be able to use the hoola 
hoop to skip with.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
164
 Treasure Chest: The aim of the game is to have as many items in your chest as possible by 
the time the game stops. Give each competitor a chest, this does not have to be an actual 
chest it can be a square made using markers such as disc cones, tin cans etc. Then place in 
the middle of the room as many different items as you like. When you say go each person 
must run to the middle of the room and take back an item and place it in their chest. You 
can only take one item at a time!!! If there are no items left in the middle of the room 
before the time is up you can raid the other chests but you can only take one item at a time. 
You can make it harder or easier by setting different time limits, if you are using balls they 
may have to dribble them back using one foot. They may have to hop back or crab walk 
back.  
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An information booklet for families 
living in the City of Boroondara and the 
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                    Introduction 
This booklet outlines a selection of places in your neighbourhood that you 
can easily access, including parks, leisure centres, sporting clubs, and 
more.    
 
Before you begin using this booklet to plan upcoming 
activities, we would like to remind you of the benefits of 
being active for your children! 
 
Benefits of being physically active: 
 
Physical activity provides many benefits for children.  These include 
physical benefits, as well as psychological and social benefits. 
Benefits include: 
o promotion of healthy growth and development 
o building strong bones and muscles 
o helping to achieve and maintain a healthy weight 
o reducing risk of health problems later in life 
o improving balance and developing skills 
o developing and maintaining flexibility 
o improving cardiovascular fitness 
o promoting relaxation 
o improving posture 
o providing opportunities to make new friends 
o improving self-esteem 
o improving sleep quality 
 
To achieve these health benefits, it is recommended that children participate in at 
least 60 minutes of moderate-vigorous physical activity every day. 
This can be accumulated in bouts as small as 10 minutes. 
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2 
     Area Map 
 
 
Many of the sections in this book are presented by area.  We have 
colour-coded different areas within the City of Boroondara and the 
City of Whitehorse to make it easier for you to find places and 
activities that are closest to you. 
Please keep in mind that neighbouring council areas may also be 
convenient for you. 
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Recreation & Leisure 
Centres
 
Area 1 
 
Balwyn Leisure Centre (YMCA) 
Location: 230 Balwyn Road, Balwyn North  
(Mel Ref: 46 E5) 
Activities: Kids gym, basketball, dance, group 
fitness classes, badminton, karate, childcare, 
school holiday program 
Website: www.balwyn.ymca.org.au 
 
Kew Recreation Centre (YMCA) 
Location: 383 High Street, Kew 
(Mel Ref: 45 E5) 
Activities: Heated indoor pool, group fitness 
classes, fully equipped gymnasium, 
waterslide, ‘Lap It Up Club’ reward program, 
‘Family Swim Fit’ program, karate, youth gym, 
childcare 
Website: www.kew.ymca.org.au 
 
Boroondara Sports Complex 
Location: 271C Belmore Road, Balwyn North 
(Mel Ref: 46 F5) 
Activities: Heated outdoor pools, group 
fitness classes, school holiday programs, 
aquatic education program, sports 
Website: www.bsc.ymca.org.au 
 
 
Area 2 
 
Ashburton Pool and Recreation  
Centre (YMCA) 
Location: 8 Warner Avenue, Ashburton 
(Mel Ref: 60 E10) 
Activities: Heated indoor/outdoor pools, 
children’s water playground and waterslide, 
youth gym, school holiday program, family 
yoga class, fully equipped gymnasium 
Website: www.ashburton.ymca.org.au 
 
 
 
Area 3 
 
Aqualink Box Hill Leisure Centre 
Location: Surrey Drive, Box Hill 
(Mel Ref: 47 B11)  
Activities: Heated indoor/outdoor pools, 
group fitness classes, fully equipped 
gymnasium, squash, tennis courts, childcare, 
school holiday programs, sports, swim 
coaching, tennis academy 
 
 
Area 4 
 
Aqualink Nunawading Leisure Centre 
Location: Fraser Place, Forest Hill 
(Mel Ref 62 F2) 
Activities: Heated indoor pools, fully 
equipped gymnasium, group fitness classes, 
aqua aerobics, school holiday programs, 
childcare, swim coaching 
 
Sportlink 
Location: Hanover Road, Vermont South 
(Mel Ref: 62 G7) 
Activities: Basketball, dance, futsal, soccer, 
netball, tai chi 
Website: 
www.whitehorse.vic.gov.au/Sportlink 
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Sports fields & Reserves 
Area 1 
Balwyn Park 
4 Cherry Road, Balwyn 
(Mel Ref: 46 D8) 
Activities: Cricket, Football 
 
Hislop Park 
209 Balwyn Road, Balwyn North 
(Mel Ref: 46 E4) 
Activities: Cricket, Soccer 
 
Victoria Park 
490 High Street, Kew 
(Mel Ref: 45 G5) 
Activities: Cricket, Football, Auskick 
Myrtle Park 
Belmore Road, Balwyn North 
(Mel Ref: 45 B4) 
Activities: Baseball, Cricket 
Leigh Park 
285 Balwyn Road, Balwyn North 
(Mel Ref: 46 E2) 
Activities: Cricket, Auskick 
 
Macleay Park 
101 Belmore Road, Balwyn North 
(Mel Ref: 46 B4) 
Activities: Cricket, Netball 
 
Hays Paddock 
Kibly Road, Kew East 
(Mel Ref: 45 J1) 
Activities: Archery, Soccer, Cricket 
 
Stradbroke Park 
115 Harp Road, Kew East 
(Mel Ref: 45 K4) 
Activities: Soccer, Little Athletics, Cricket, 
Football 
 
 
 
 
Area 2 
Markham Reserve 
Markham Avenue, Ashburton 
(Mel Ref: 60 E12) 
Activities: Cricket, Soccer 
 
Camberwell Sports Ground 
420 Camberwell Road, Camberwell 
(Mel Ref: 59 K2) 
Activities: Cricket, Football 
 
Watson Park 
58 Munro Street, Ashburton 
(Mel Ref: 60 C11) 
Activities: Cricket, Soccer, Auskick 
 
Highfield Park 
840 Riversdale Road, Camberwell 
(Mel Ref: 60 E2) 
Activities: Cricket, Auskick, Soccer 
 
 
Dorothy Laver Reserve 
22 Dunlop Street, Glen Iris 
(Mel Ref: 59 K10) 
Activities: Cricket, Lacrosse 
 
Nettleton Park 
37 Gardiner Parade, Glen Iris 
(Mel Ref: 59 J7) 
Activities: Auskick, Cricket 
 
Auburn Quarry Reserve 
Auburn Road, Hawthorn East 
(Mel Ref: 59 F3) 
Activities: Cricket, Rugby 
 
Victoria Road Reserve 
15 Victoria Road, Hawthorn 
(Mel Ref: 45 G10) 
Activities: Cricket, Football
 
 
Take a ball and 
shoot hoops 
Play kick-to-
kick on the oval 
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Area 3 
Hartwell Sports Ground     
19A Bath Road, Burwood 
(Mel Ref: 60 F7)    
Activities: Cricket, Soccer     
Bennettswood Reserve   Canterbury Sports Ground 
221 Burwood Highway, Burwood   25 Croyden Road, Surrey Hills 
(Mel Ref: 61 A5)     (Mel Ref: 46 F10) 
Activities: Cricket, Football   Activities: Cricket, Football, Auskick 
Box Hill Gardens    Elgar Park 
Station Street, Box Hill    Belmore Road, Box Hill North 
(Mel Ref: 47 D8)     (Mel Ref: 47 B4) 
Activities: Cricket    Activities: Cricket, Football, Hockey 
 
Mont Albert Reserve    Surrey Park 
Melrose Street, Mont Albert North  Cnr Elgar & Canterbury Road, Box Hill 
(Mel Ref: 47 A7)     (Mel Ref: 47 B11) 
Activities: Cricket, Lacrosse, Netball  Activities: Cricket, Baseball, Football, Tennis 
Basketball     Netball, Basketball 
  
Cooper Reserve     
Warrigal Road, Burwood  
(Mel Ref: 60 H3)   
Activities: Cricket   
Area 4 
Heatherdale Reserve 
Purches Street, Mitcham 
(Mel Ref: 49 D12) 
Activities: Cricket, Football, Bowls, Tennis,  
BMX track 
 
Walker Park  
Maroondah Highway, Mitcham 
(Mel Ref: 48 H9) 
Activities: Cricket, Football 
 
Eley Park 
87 Eley Rd, Blackburn South 
(Mel Ref: 61 H4) 
Activities: Cricket, Football, Tennis 
 
 
 
Billabong Park 
Burwood Highway, Vermont South 
(Mel Ref: 62 E8) 
Activities: Baseball 
 
Forest Hill Reserve 
Cnr Springvale & Canterbury Road, Forest Hill 
(Mel Ref: 62 E2) 
Activities: Cricket, Football, Netball, Gymnastics, 
Tennis 
 
East Burwood Reserve 
Burwood Highway, Burwood East 
(Mel Ref: 62 B7) 
Activities: Football, Soccer, Velodrome, Athletics, 
Mountain bike track, Basketball, Tennis 
 
Play a game of 
family cricket 
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Parks & Gardens 
 
 
Area 1 
 
Beckett Park 
Location: Parring Road, Balwyn 
(Mel Ref: 46 G7) 
Details: This park provides a large area of 
grassy woodlands which can be walked around 
at all times. Note: the car park and toilets are 
only open between dawn  
and dusk.  
Features: Adventure playground, picnic tables, 
dog off-lead area, adjoins Maranoa Gardens, 
public toilet. 
 
 
Hays Paddock 
Location: Longstaff Street, East Kew 
(Mel Ref: 45 J1) 
Details: This park can also be accessed via 
Lister or Leason Streets. The park features a 
bushland theme with plenty of seating and 
shade. Many regard the all-abilities playground 
to be a highlight of this park. 
Features: Large recreational areas, car 
parking, two sportsgrounds, archery paddock, 
BBQ facilities, walking/bike tracks, public 
toilet. 
 
 
 
River Retreat Reserve 
Location: Molesworth Street, Kew 
(Mel Ref: 45 A4) 
Details: This is a small local park which backs 
onto the Yarra River and offers a peaceful 
retreat where native wildlife is abundant. 
Features: Grassy wetland area for recreational 
activities 
 
 
Willsmere-Chandler Park 
Location: Cnr Willsmere and Kilby Roads, 
Kew/Kew East 
(Mel Ref: 45 F1) 
Details: These parks, along with Yarra Bend 
Park and other Yarra River open space 
frontages, represent one of Boroondara’s most 
significant natural heritage assets. Visitors 
enjoy the open space along with the bush trails 
and riverside cycling along the Main Yarra 
Trail.  
Features: Large open space, walking/bike 
tracks, dog off-lead area, sportsground, public 
toilet.
 
 
 
 
Area 2
Anderson Park  
Location: Anderson Road, Hawthorn East 
(Mel Ref: 59 G3) 
Details: This park is used extensively by 
walkers and joggers who enjoy the one-
kilometre walking circuit,, and is home to a 
number of sporting clubs.  
Features: Playground, two sporting ovals, BBQ 
facilities, extensive walking path network, dog 
off-lead area, public toilet   
 
 
Fritsch Holzer Park 
Location: 120 Camberwell Road, Hawthorn 
East (access via Rose Street) 
(Mel Ref: 45 G12) 
Details: This popular park is located adjacent 
to Symonds Street Reserve and joins Swinburne 
Recreation Reserve. The park features 
extensive walking trails and is home to many 
native plants. 
Features: Walking trails, BBQ facilities, dog off-
lead area, public toilet.    
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Area 2 continued….     
 
Boroondara Park 
Location: Canterbury Road, Camberwell 
(Mel Ref: 46 A11) 
Details: This park is one of the largest 
sections of the Outer Circle Linear Park, 
which form a series of linked pathways 
throughout Boroondara, and is home to a 
large collection of native plants and birdlife. 
Features: Bike/walking tracks, large ‘train-
themed’ playground, dog off-lead area. 
 
 
H A Smith Reserve 
Location: Reserve Road, Hawthorn 
(Mel Ref: 59 D2) 
Details: This large park is bordered by 
Gardiner, Reserve and Glenferrie Roads and 
has extensive open space for recreational 
activities. The Gardiners Creek walking and 
cycling trail is a major thoroughfare through 
the park, linking Boroondara with the city. 
Features: Large playground, Gardiners 
Creek walking/cycling trail, dog off-lead 
area. 
 
Fairview Park 
Location: Fairview Street, Hawthorn 
(access via Power Street and Riversdale 
Road) 
(Mel Ref: 59 B1)  
Details: This park is located on the banks of 
the Yarra River in Hawthorn and joins 
Wallen Road Reserve. The park has a section 
of walking/bike path running along the river 
as well as extensive open spaces for 
recreational activities. 
Features: Bike/walking tracks, dog off-lead 
area, playground, BBQ facilities, 
sportsgrounds, public toilet. 
St James Park 
Location: 4 Wood Street, Hawthorn 
(Mel Ref: 45 A10) 
Details: This large open park is scattered 
with shady trees and incorporates an oval 
used for cricket and football. 
Features: Playground, dog off-lead area, 
sportsgrounds, public toilet 
 
 
Hill ‘n’ Dale Park 
Location: Ferndale Road, Glen Iris 
(Mel Ref: 60 B7) 
Details: Bordered by Summerhill and 
Ferndale Roads, this park contains a BMX 
park designed for beginner, intermediate 
and senior BMX riders. A walking and 
cycling trail runs through the park 
connecting it to Summerhill Park, Ferndale 
Park, Back Creek Reserve, and Gardiners 
Creek. 
Features: BMX park, walking/bike track, 
BBQ facilities, dog off-lead area, 
sportsgrounds, velodrome, public toilet 
 
Yarra Bank Reserve 
Location: Creswick St, Hawthorn 
(Mel Ref: 44 K9) 
Details: This park is part of a larger length 
of open space that stretches from Muir 
Street to Isabella Grove in Hawthorn. 
Features: Playground, BBQ facilities, car 
parking, public toilet. 
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Area 3
South Surrey Park 
Location: Union Road, Surrey Hills 
(Mel Ref: 60 G1) 
Details: This large natural park features an 
animal-themed playground, extensive path 
network, and also forms part of a corridor of 
parks linking Surrey Hills to Lynden Park  
in Camberwell. 
Features: Playground, walking paths. 
 
 
Gardiners Creek Reserve 
Location: Burwood Hwy, Burwood 
(Mel Ref: 61 A5) 
Details: This linear park stretches between 
Highbury Road and Station Street and consists 
of walking trails, wetlands, a playground and 
various facilities. 
Features: Extensive walking trails, BBQ 
facilities, dog off-lead areas. 
 
 
 
Koonung Creek Parklands 
Location: Elgar Road, Mont Albert 
(Mel Ref: 46 K3) 
Details: This Park is made up of Elgar Park 
and Koonung Creek Reserve featuring 
sportsgrounds, walking and cycling tracks, 
playgrounds and the Box Hill Miniature  
Steam Railway. 
Features: Walking/bike tracks, playgrounds, 
sportsgrounds, Box Hill Miniature  
Steam Railway.
 
 
Area 4
 
Abbey Walk 
Location: Abbey Walk, Vermont 
(Mel Ref: 63 D3) 
Details: This park runs along Dandenong 
Creek and has plenty of trees and open space 
to run around. 
Features: Walking/bike track,  
playground nearby.  
 
 
Bellbird Dell 
Location: Terrara Road, Vermont/ 
Vermont South 
(Mel Ref: 62 J5) 
Details: This linear park stretches from 
Vermont down to Vermont South and consists 
of remnant bush, walking trails, wetlands and 
ornamental lakes. The park has big open grass 
areas, but dogs must be on a leash. 
Features: Two playgrounds, walking trails, 
open grass areas, picnic area. 
Antonio Park 
Location: Deep Creek Road, Mitcham 
(Mel Ref: 49 C8) 
Details: This park is 7 hectares in size and 
includes walking trails through  
remnant bushland. 
Features: Playground, walking trails, BBQ 
facilities, car parking, public toilets. 
 
 
Blackburn Creeklands 
Location: Pakenham Street, Blackburn 
(Mel Ref: 47 H11) 
Details: This park consists of three 
continuous bushland reserves: Blacks Walk, 
Kalang Park and Furness Park. The park 
consists of open space areas, wetlands, 
walking tracks and playgrounds. 
Features: Walking/bike tracks, three 
playgrounds, open space
       ~ Dogs off-leash area
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Area 4 continued…. 
 
Blackburn Lake Sanctuary 
Location: Central Road, Blackburn 
(Mel Ref: 48 B11) 
Details: This park is the best known bushland 
park in the City of Whitehorse featuring a visitors 
centre, wetlands, extensive walking trails and 
facilities. 
Features: Extensive walking trails, two 
playgrounds, car parking, Visitor centre. 
 
Yarran Dheran 
Location: Quarry Road, Mitcham 
(Mel Ref: 49 B6) 
Details: This park is a large bushland reserve 
situated on the banks of the Mullum Mullum 
Creek. The reserve contains a visitor centre, 
numerous walking tracks and a large  
picnic area. 
Features: Extensive walking tracks, picnic 
facilities, Visitor centre.
 
Ronald E. Gray Reserve 
Location: Ashwood Drive, Nunawading 
(Mel Ref: 48 F6) 
Details: This neighbourhood park is known for  
its beautiful array of wildflowers, featuring  
bushland, open space areas, a walking track and  
picnic facilities. 
Features: Walking track, open space areas,  
BBQ facilities, playground. 
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Remember to 
always wear a 
helmet when 
riding a bike! 
Walking & cycling 
Both the City of Boroondara and the City of 
Whitehorse have a fantastic range of walking tracks 
and bike routes. 
These are a few of the most popular 
walking tracks and bike routes….. 
Main Yarra Trail 
Location: This track starts at Templestowe and 
ends at Southbank, winding down through Kew 
East, Kew and Hawthorn. 
(Mel Ref: 34 E1 – 43 J9  
Details: This shared path is flat and in good 
condition. It runs through a variety of landscapes, 
from tranquil bushlands to  
open paddocks. 
 
Anniversary Outer Circle Trail 
Location: This shared track extends from Fairfield 
to East Malvern, running right through the City of 
Boroondara. 
(Mel Ref: 45 D1 – 69 B1) 
 
Details: The path is fully sealed, either concrete or 
bitumen and busy road crossings contain 
pedestrian traffic lights. However, contact with 
traffic is minimal. Many parks with a range of 
facilities are dotted along  
the path. 
 
 
Koonung Creek Trail 
Location: This shared trail starts in Box Hill North 
and travels along Koonung Creek parallel to the 
Eastern Freeway. 
(Mel Ref: 32 A12 – 48 J4) 
Details:  The track is a 4.5km circuit featuring an 
abundance of birdlife, wetlands and pleasant 
suburban streets. 
 
 
 
 
 
 
Gardiners Creek Trail 
Location: This shared trail starts at the Main Yarra 
Trail in Toorak (near St. Kevin’s college) and 
follows gardeners creek through Glen Iris, Malvern, 
Ashwood, Burwood, Box Hill and ends near the 
Blackburn Lake Sanctuary. 
(Mel Ref: 59 B2 – 48 C11) 
 
Details: The trail also combines with several other 
trails, including the Main Yarra Trail, Koonung 
Creek Trail and a short section of the Anniversary 
Outer Circle Trail. When travelling close to the 
billabong, you are likely to see an abundance of 
open woodland and wetland birds. The track is 
unsealed in  
most sections. 
 
 
EastLink Trail 
Location: This shared trail starts just east of 
Mitcham Road in Donvale and winds its way 
through the Mullum Mullum Valley before 
connecting to the Dandenong Creek Trail. 
(Mel Ref: 48 H5 – 63 D5) 
 
Details: The trail is a 3-metre-wide concrete path. 
Along the trail you can see about 60 wetland areas 
along with some of Melbourne’s largest and most 
interesting parks, with a multitude of unique plants  
and wildlife. 
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Blacks Walk 
Location: This shared trail is located on 
Middleborough Rd, Blackburn.  
(Mel Ref: 47 G11) 
 
Details: This is a shared circuit trail, which is 
fairly flat and has an unsealed surface. The trail 
meanders through towering trees along the creek 
and features abundant birdlife. 
 
 
 
Bushy Creek Parklands Trail 
Location: Located in Box Hill North, the trail starts 
at Elgar Road and finishes at  
Dorking Road. 
(Mel Ref: 47 C4 – 47 F6) 
 
Details: This track is made of smooth asphalt and 
links up to other tracks such as Koonung Creek 
Trail. The area is filled with remnant bushland 
features many facilities. 
 
 
 
Halliday Park 
Location: This shared path is located on Mitcham 
Road, Mitcham. 
(Mel Ref: 48 J7) 
 
Details: This is a short 0.5km circuit trail with a 
predominantly smooth unsealed track making it 
ideal for children. 
 
 
Lookout Trail Park 
Location: This shared trail runs from Burwood 
Highway to Highbury Road, Vermont South. 
(Mel Ref: 63 A8 – 62 K10) 
 
Details: The main trail is unsealed. There are a 
number of tracks branching off the main track 
containing a lookout with a boardwalk, which is 
accessible via stairs. 
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Places to walk your dog 
 
Below is a list of ‘dog-friendly’ parks, where dogs are 
allowed to be let off their lead and mingle with other dogs. 
 
Area 1
 
Beckett Park – Parring Rd, Balwyn  
(Mel Ref: 46 G7) 
 
Belmont Park – Mont Albert Rd, Deepdene 
(Mel Ref: 46 B8) 
 
Foley Park – Foley St, Kew (Mel Ref: 45 B8) 
 
Hays Paddock – Lister St, Kew East  
(Mel Ref: 45 J1) 
 
Hislop Park – Balwyn Rd, Balwyn North 
(Mel Ref 46 D4) 
 
Hyde Park – White Ave, Kew East 
(Mel Ref: 45 E2) 
 
John August Reserve – Mont Albert Rd, 
Balwyn North (Mel Ref: 46 E9) 
 
Kate Campbell Reserve – Kellet Gr, Kew 
(Mel Ref: 45 D2) 
 
 
 
King Street Chain of Parks (King St) – King 
St, Balwyn (Mel Ref: 46 A5) 
 
Koonung Creek Reserve – Mountain View 
Rd, Balwyn North (Mel Ref: 32 G11) 
 
Macleay Park – Belmore Rd, Balwyn North 
(Mel Ref: 46 B4) 
 
Outer Circle Linear Park  – Princess St, Kew 
- Argyle Rd, Kew East (Mel Ref: 45 C2 – 45 K7) 
 
Reservoir Reserve – Grange Rd, Kew 
(Mel Ref: 45 J7) 
 
Stradbroke Park – Burke Rd, Kew East  
(Mel Ref: 45 K4) 
 
Victoria Park – High St, Kew (Mel Ref: 45 G4) 
 
Willsmere Park – Willow Grove, Kew East 
(Mel Ref: 45 F1) 
 
 
Area 2 
Anderson Park – Anderson Rd, Hawthorn 
East (Mel Ref: 59 G3) 
 
Ashburton Park – 339 High St, Ashburton 
(Mel Ref: 60 F9) 
 
Boroondara Park – 66 Canterbury Rd, 
Camberwell (Mel Ref: 46 A11) 
 
Burke Road South Reserve – Macdonald St, 
Glen Iris (Mel Ref: 59 G5) 
 
Eric Raven Reserve – High St, Glen Iris  
(Mel Ref: 59 K9) 
 
Grace Park – Hilda Cres, Hawthorn  
(Mel Ref: 45 B9)  
Frog Hollow Reserve – Fordham Ave, 
Camberwell (Mel Ref: 60 B2) 
 
H A Smith Reserve – Glenferrie Rd, 
Hawthorn (Mel Ref; 59 D2 
 
Fairmont Avenue Reserve – Fairmont Ave, 
Camberwell (Mel Ref: 60 B4) 
 
Fairview Park – Fairview St, Hawthorn  
(Mel Ref: 59 B1) 
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Area 2 continued…….. 
 
Fritsch Holzer Park – Rose St, Hawthorn 
East (Mel Ref: 45 G12) 
 
Highfield Park – Highfield Rd, Camberwell 
(Mel Ref: 60 E2) 
 
Hill ‘n’ Dale Park – Ferndale Rd, Glen Iris 
(Mel Ref: 60 B7) 
 
Lynden Park – Highfield Rd, Camberwell  
(Mel Ref: 60 E4) 
 
Markham Reserve – Victory Blvd, Ashburton 
(Mel Ref: 60 E12) 
 
Nettleton Park – Gardiner Pde, Glen Iris  
(Mel Ref: 59 J7) 
‘Pridmore Park – Mason St, Hawthorn 
(Mel Ref: 44 J9) 
 
Rathmines Reserve – Rathmines Rd, 
Hawthorn East (Mel Ref: 45 H10) 
 
Sinclair Avenue Reserve – Sinclair Ave, 
Hawthorn East (Mel Ref: 59 H6) 
 
Nicoll Park – Nicoll St, Nunawading  
(Mel Ref: 48 D7) 
 
St James Park – Burwood Rd, Hawthorn 
(Mel Ref: 45 A10) 
 
Summerhill Park – Summerhill Rd, Glen Iris 
(Mel Ref: 60 D8) 
 
Wallen Road Reserve – Wallen Rd, 
Hawthorn (Mel Ref: 45 B12) 
 
Warner Reserve – Samarinda Ave, 
Ashburton (Mel Ref: 60 E11) 
 
Willison Park – Culliton Rd, Camberwell 
(Mel Ref: 60 B3)
 
Area 3 
 
RHL Sparks Reserve – Cnr Middleborough & 
Canterbury Rd, Box Hill (Mel Ref: 47 F12) 
Koonung Creek Reserve – Elgar Rd, Mont 
Albert North (Mel Ref: 46 K3) 
Mont Albert Reserve – Braemar St, Mont 
Albert North (Mel Ref: 47 A7)
 
 
Bushy Creek Reserve (West) – Elgar Rd, Box 
Hill North (Mel Ref: 47 D5) 
Gardiners Creek Reserve – Burwood Hwy, 
Burwood (Mel Ref: 61 A5) 
Boisdale Street Reserve – Boisdale Rd, 
Surrey Hills (Mel Ref: 60 J2)
  
Area 4 
Masons Road Flood Retarding Basin – 
Masons Rd, Blackburn (Mel Ref: 62 B1) 
 
Morton Park – Central Rd, Blackburn  
(Mel Ref: 48 A10) 
 
Glen Valley Park – Glen Valley Rd, Forest Hill  
(Mel Ref: 62 D1) 
 
Forest Hill Reserve – Cnr Springvale & 
Canterbury Rd, Forest Hill (Mel Ref: 62 E2) 
 
Hunters Knoll – Hunter Dr, Blackburn South 
(Mel Ref: 61 K2) 
 
 
Holland Gully – Holland Rd, Burwood East  
(Mel Ref: 61 K6) 
 
Ballyshanassy Park – Highbury Rd, Burwood 
East (Mel Ref: 61 F8) 
 
Mahoneys Reserve – Mahoneys Rd, Forest Hill 
(Mel Ref: 62 C4) 
 
Simpson Park – Simpson St, Mitcham 
(Mel Ref: 49 A11)  
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Skate and BMX Parks 
 
Area 2 
 
Junction Skate and BMX Park 
Location: 387 Riversdale Rd, Hawthorn East (Mel Ref: 59 H1) 
Details: The facility is open from dawn until dusk and is supervised by YMCA staff for two 
hours after school and 11am-4pm on weekends and school holidays. Skate and BMX lessons 
are available. 
 
Area 3 
 
Box Hill Skate Park 
Location: Cnr Canterbury & Middleborough Road, Box Hill 
(Mel Ref: 61 F1) 
 Details: One of Melbourne’s best skate parks, this park has great variety as well as toilets, 
seats, shade, and a drinking fountain. 
 
Area 4 
 
Blackburn BMX Track 
Location: Cnr Lake Rd and Halley St, Blackburn (Mel Ref: 48 C12) 
Details: The track is set in a lovely area of Blackburn Lakes Sanctuary and has a few jumps. 
 
Mitcham BMX Track 
Location: 72 Purches St, Mitcham 
(Mel Ref: 49 C12) 
Details: Large area with clay/gravel humps and jumps of various shapes and heights. Also 
features a shaded seat. 
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Sporting clubs & 
Associations 
     
Joining a sports club is a great way to be regularly active, socialise with 
friends and meet new people! 
 
Want to find a sport club in your area???  
For a full list of sporting clubs and organisations in your area you can search the Vic 
Sport website or the Department of Planning and Community Development website:  
 
 http://www.vicsport.asn.au/Membership/Affiliated-Membership/State-Sporting-
Association/ 
 
 http://www.dpcd.vic.gov.au/sport/find-a-sporting-organisation/state-sporting-
associations 
 
Or you can look up the websites listed below for specific sports and search for a club in your 
local area.  
 
Area 1/Area 2 
 
For a full list of sporting clubs and organisations within the City of Boroondara, you can 
search the Community Information System at:  
www.boroondara.vic.gov.au/our-city/community/groups/directory 
 
Area 3/Area 4
For a full list of sporting clubs and organisations within the City of Whitehorse, you can 
search the Online Community Directory at: 
http://www.whitehorse.vic.gov.au/Community-Directory.html 
Athletics 
http://www.athsvic.org.au  
Basketball 
http://www.basketballvictoria.com.au 
 
Cricket 
http://www.cricketvictoria.com.au 
 
Football  
http://aflauskick.com.au/ 
 
Hockey 
http://www.hockeyvictoria.org.au 
 
Netball 
http://www.netballvic.com.au 
 
Soccer/ futsal 
http://www.soccerschools.com.au 
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Martial Arts 
Dance 
Scouts and guides 
Other fun activities 
 
As well as the team sporting clubs, there are many other fun activities that 
your children can participate in.   
 
Here are some ideas to chat about with your child …… 
 
 
 
Martial arts help to develop motor skills, balance, hand-eye coordination, discipline, 
and respect for others, as well as being a great form of physical activity. To find your 
nearest club search the websites listed below. 
 
Karate Victoria 
http://www.karatevictoria.com.au/club-directory/ 
 
Judo Victoria 
http://www.judovictoria.com.au/jv/clubs.html 
 
 
 
Learning to dance is great way to be active in a non competitive way. To find your 
nearest dance studio have a look at the dance Australia website listed below. 
 
Dance Australia  
http://www.dance-australia.com.au/victoria/melbourne 
 
 
 
Joining scouts or a girl guides group is a great way for your child to get involved in the 
community and try lots of new outdoor adventure activities. You can find more 
information by looking at the Scouts and Girl Guides websites. 
 
Scouts Victoria 
http://www.vicscouts.com.au/join-us.html 
 
Girl Guides Australia- Victoria 
http://www.girlguides.org.au/Join-Guides/As-a-Guide.html 
1300 44 75 48 
 
Have you thought about going ROCK CLIMBING with your child??? 
 
Or have you tried surfing??? 
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DAY What/Where Time 
Who is taking part? 
Getting Ready Name or 
Photo 
Name or 
Photo
Name or 
Photo
Name or 
Photo
Name or 
Photo
e.g. Bike Ride at Wattle Park 10am Blow up tyres, find helmets 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 
Family Activity Planner 
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Activity 1 Activity 2 Activity 3  
What Time How Long? What Time 
How 
Long? What Time 
How 
Long? 
Example: Walk the dog to the park 4:30pm 20 mins 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 
My Activity Planner 
Try to do something active every day! 
Did you 
do it? 
186
APPENDIX 7.3 
Hello, 
It is now Week 3 of the KAPS program. We hope that everything is going well and you and 
your family are enjoying being physically active. 
In this envelope is a booklet outlining a selection of places in your neighborhood that you 
can easily access, including parks, leisure centers, sporting clubs and more… Please feel free 
to browse through and highlight some places that your child would like to visit. 
 I encourage you to use your ‘activity planners’ to ‘book in’ times to go and use these places. 
Also included is a newsletter for the family to read, as well as some activities to do using the 
booklet. 
This week we have also included an extra handout for your child that outlines some easy, 
fun activities that can be done on their own or in small groups. I encourage them to have a 
go at some of the activities that interest them – please feel free to provide a small reward, 
such as one of the stickers provided if they have a go. 
Thankyou for your support, we will ring you next week to see how things are progressing, 
Regards 
Helen Brown (and the KAPS team) 
187
Welcome to ISSUE 3: 
Fear of new activities / Basic skills 
Contact: Helen Brown Email: h.brown@deakin.edu.au Phone: 924 46327 
TRYING SOMETHING NEW!! 
Think about when you first tried a new physical activity – it may have been riding your bike for the 
first time, trying to snow ski or even going into a swimming pool for the first time. 
How did you feel? 
- Nervous? 
- Worried? 
- Scared that you might get hurt? 
- Worried what others might think if they saw you? 
Remember, this is how your child might feel!! 
It can be very scary to try something new. Some children may be reluctant to try new games, 
sports or activities as they might be worried about their lack of ability to do the activity, they may 
not know what to do, they may be worried about being hurt or they might be worried about 
embarrassing themselves in front of others. They might even be worried about the place, the 
equipment or even the teacher/coach…  Often they will use other excuses to avoid doing the 
activity!  It is therefore important as a parent or guardian to try and talk to the child and find out 
what it is that is concerning them about the activity and then encourage them to have a go. 
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Here are some suggestions to help encourage your child to 
have a go at a new activity: 
Do the activity alongside them or use someone who knows what to 
do 
Talk them through the activity first. Let them know what to 
expect… 
Show them someone else doing the activity ( e.g take them to a 
game, take them to the skate park to watch others…) 
Let them just play – no need for formal lessons initially, just 
provide safe equipment and let them experiment, safely 
Reward their efforts!  Provide an incentive for trying and provide 
a reward for any attempt! 
Make sure they are physically ready for the activity (do not push 
them to try something which requires skills above their existing 
levels) 
REMEMBER: 
Ensure that the area and equipment is safe for your child to 
be active in!  
If they have an enjoyable, safe time, it is more likely that 
they will do the activity again!!  
CHECK: 
- Is the ground even (no big holes or loose stones)? 
- Is the equipment that they are using safe and well 
maintained? 
- Have they been prepared enough to try the activity (ie. do 
they know what to do / expect?) 
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NOTE: 
If your child is good at using the computer, why not: 
- ask them to design an activity station for around the home, where they can 
draw up a table of tasks to complete and a results table, even certificates, 
stickers, media releases! (see below for an example) 
- They then participate in the fun and can later use their computer to 
produce results… 
Example: 
Activity Jack Henry Sam Mum 
Find 3 red pieces of clothing 
Collect 6 things starting with ‘L’ 
Run to the letterbox and back 
Bounce a ball around a course 
Do you know: 
- What activities / games  your child is good at? 
- What type of activities they enjoy? 
- What do they show interest in? (do they ask questions 
 about particular  activities / games?) 
By knowing these things, you can help encourage and motivate your 
child by steering them towards things they enjoy / like – we all like to 
do things we are good at or enjoy! 
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BASIC SKILLS (Fundamentals) 
Another important aspect of encouraging children to participate in physical activity 
is to ensure that they have the skills needed to perform tasks. This will allow them 
to develop a sense of confidence and will motivate them to try new things. 
 
Here are some facts from the NSW government (good for kids.nsw.gov.au) 
Note : FMS = fundamental motor skills 
•   Children who lack FMS are likely to participate less in organised sport and games.    
•   Having a solid FMS foundation encourages a life-long commitment to physical  
     activity and a healthy lifestyle.   
•   Children who master FMS have been found to have: better socialisation skills, higher  
     self-esteem and more positive attitudes towards physical activity.     
•   There can also be a flow-on effect to academic performance from the confidence  
     developed from successful FMS performance.    
•   Engaging in FMS can also contribute to children achieving the Australian    
    Government physical activity recommendation of at least one hour per day, bringing   
    with it the associated benefits of maintaining a healthy weight, reduced risk of   
    chronic disease, promoting healthy growth and development and heightened energy - 
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Where do I find out about these basic 
skills? 
Go online and look up ‘fundamental motor skills’ or go 
to: 
- www.fmsteachermanual09 
- www.eduweb.vic.gov.au/edulibrary/public/teachlearn
/student/ phasefmsmod.pdf 
-
By the end of Year 5, children should be able to: 
- Catch a ball    - Bounce a ball 
- Kick a ball    - leap over an object 
- Run (sprint)    - Dodge an object/person 
- Jump up vertically   - perform a drop punt 
- Do an overhand throw    
- Using a bat, perform a forehand strike and a 2 handed, side 
arm strike 
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What can I do? 
1. Find out what they can or cannot do and encourage them 
to try new things… 
2. Provide lots of opportunities for your children to 
develop their fundamental skills, just by letting them 
play. (take them to the pool, the park, throw balls with 
them in the backyard…) 
 
3. Provide them with different types of equipment, such as 
different size balls, different hardness of balls (soft 
ones, hard ones) and let them experiment 
 
4. Set up scenarios where they compete against themselves 
(not others) and encourage them to improve (eg. “see if 
you can get 3 balls in the basket”, then increase it to 5 
etc,,,) 
 
5. Leave equipment (balls, bats etc) around the house, so 
your child is more likely to ‘play’ with something and 
become more familiar with it. 
6. Challenge them! You can set up simple challenges such as 
‘See if you can jump over this log ’ when you are out 
walking the dog 
7. Ask them to teach you how to do a skill (eg. how to 
throw…) – this should build their confidence ! 
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Issue 1 
What Is Physical Activity ? 
When you move, you are being physically active 
e.g. exercising, playing with friends, walking the 
dog, skateboarding, dancing, playing sport, 
climbing trees…..anything that you can think of 
that makes you get up and move is physical 
activity! 
Physical activity is not just about 
sport, it’s about moving! 
Why do you need to be 
physically active? 
- Helps you to grow and 
  develop strong bones and 
  muscles 
- Keeps you fit and healthy 
- Improves your balance 
- Gives you opportunities to 
  make friends 
- Helps you to feel happy 
What things can you do to be physically active? 
- Walking up stairs       - Climb a tree - Throwing or kicking a ball 
- Jogging around the park       - Walk around shops      - Dance 
What other activities can you think of that make you move? Can you list 8 more? 
Write down 5 your favourite physical activities. 
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2. Moving, but not huff and puff:
These are activities that make your
heart beat a little bit faster, but you
are not out of breath.
1. Huff and puff:
These are activities that make your
heart beat fast and you feel like you
are out of breath.
Sports 
Riding 
a Bike
Running 
Rollerblading 
Walking 
Swimming 
for fun 
There are different types of physical activity you should do every day, 
some make you huff and puff, some just make you move! 
To be healthy, you should try and do at least 60 minutes 
of physical activity every day, with some ‘huff and puff’ 
activities included ! 
- How many minutes of physical activity do you think you do each 
day?     ___________ 
- Can you think of 2 things that you could do tomorrow that would 
make you more active?  (eg. walk to school) 
       ____________________________________________ 
____________________________________________ 
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~ Challenge ~ 
Use your ACTIVITY PLANNER and 
try to do one physical activity every 
day for the next 2 weeks. 
Try to fill your whole ACTIVITY 
PLANNER with stickers!  
 
 
 Example: 
You will receive an ACTIVITY PLANNER with this newsletter. 
The ACTIVITY PLANNER will help you to plan when you are going to be 
physically active and what activities you are going to do. 
Please fill in something active that you plan to do each day 
(you can just start with ONE thing) 
When you complete an activity on your ACTIVITY PLANNER you will get 
a sticker from mum or dad! 
196
Can you find these hidden physical activity words? 
When you find each word, do the activity for 30 seconds! 
FORWARD ROLL HOPPING WALK 
STAR JUMPS SKIPPING RUNNING 
JUMPING THROW BALL KICKING 
BOUNCE BALL STRETCH 
S T H R O W B A L L S 
T K K T S J A F R B T 
R H I A D U E R K G A 
E O C P C M Z P N R R 
T P K N P P M I P W J 
C P I Q U I N B A L U 
H I N L R N N V S U M 
T N G N U G E G T A P 
A G E R Y M E R N T S 
F O R W A R D R O L L 
B O U N C E B A L L P 
Would you like to STAR in the KAPS 
newsletter? 
Email us a picture of yourself doing 
physical activity so we can put it in our 
newsletter! 
Email: h.brown@deakin.edu.au 
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PRESS RELEASE:
FAMILIES BENEFIT FROM EXCITING NEW PROGRAM TO ENCOURAGE 
CHILDREN’S ACTIVITY
Deakin University health researchers have developed a new home based program to 
encourage children to get off the couch and be more active. The program was 
developed in light of evidence from a recent National survey of Australian children 
aged 9-16 years that found only 32% meeting physical activity guidelines and only 
7% meeting screen (e.g. TV, Computers) recommendations. 
The program is designed to help families who are concerned over their children’s 
lack of physical activity and provides equipment, strategies and ideas for 
encouraging activity. 
“We currently have families from the City of Whitehorse and Boroondara 
participating in the program and they are loving it” says researcher, Helen Brown. 
“We understand that many families are stretched for time and it is often difficult to 
take children out of the home for sport or outdoor play” she said. 
Families are finding the program to be lots of fun, providing them with loads of ideas 
to get their kids active. 
One parent stated “It is a really fun thing to do as a family and makes us enjoy time 
together”.
If you are concerned about your child’s physical activity levels and are interested in 
participating in this program, please contact Helen Brown on 92446327 or email 
h.brown@deakin.edu.au
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Phone call 1 Protocol: template 
1. How has your child reacted to the program? (ie. Has your child been enthusiastic,
wary, disinterested….)
2. Have you noticed a change in your child’s activity levels yet?
3. What kinds of things might reduce their activity? (lack of time, not enough
equipment, not allowed to…)
4. What seems to motivate him/her to be active?
5. How about the family in general – are they keen to be involved, too busy, not
really interested…?
6. Do you have any other ideas for the family that might encourage them to promote
being active more?
7. Did you have a chance to read the newsletter? Was it helpful?
8. Do you know if your child read their newsletter? What did they think of it?
9. Any suggestions as to how the newsletter could be improved?
10. Have you used the equipment from the bag much? How many times in the past
week (approximately – ie. every day…)
11. Is there any pieces of equipment that has been used more than others? Why do
you think this might be?
12. Can you suggest any other equipment that might be useful?
WWE/yϳ͘ϱ
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13. Have you used the activity cards at all yet? If so, are they useful?
14. Have you used the family planner? How often? Is it a good idea?
15. Has your child used their planner? What do they think of it?
16. Have you given them stickers on their planner as reward for being active? Why
/Why not?
17. Any other comments / questions?
Next week you will receive a newsletter focusing on availability of facilities in your nearby 
area. This will include a booklet outlining places you can go and visit and suggested activities 
for the whole family. We hope you have been enjoying the program so far and remember 
any improvements to physical activity levels are great!  
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Dear Sir/Madam, 
Thank you for participating in the KAPS physical activity program. We hope you and 
your child enjoyed it and will continue participating in regular physical activity. 
The next phase of the program (as described in the consent form) is to gather some 
information about the effectiveness of the program; so that we can evaluate the 
impact it has had on all of the families involved. As such, we would like your child to 
wear an accelerometer (the same way as at the start of the program) for one more 
week. We would also like you and your child to complete just one more 
questionnaire, which appears very similar to the one completed at the beginning of 
the program, but contains questions relating to what you thought of the program.  
We will be visiting your home soon (details below) to deliver the accelerometer and 
the two questionnaires. You are not required to be at home when we visit, however 
we would like to know a place (such as your mailbox) that you would like us to leave 
the small package. 
DATE WE WILL BE VISITING: 
Please note: We will be contacting you directly before this date to confirm 
arrangements. 
FINAL RETURN OF ACCELEROMETER AND COMPLETED QUESTIONNAIRES 
You will find a padded, reply paid envelope in your ‘package’. This is for you to 
send back to us. It is very important that you send this on the date stated on the 
package (8 days after receiving it) as we must download the accelerometer data as 
soon as possible.  
On return of the accelerometers and questionnaires, you will receive a summary of 
results as well as a special ‘thank you’ present from the KAPS team. 
Note: It is a reply paid envelope, so you do not need to place a stamp on it. 
Questions:  please contact Helen Brown on 92446327 or h.brown@deakin.edu.au 
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Dear Parent,
As arranged, the Deakin University field staff visited your home today to 
perform the assessments that you have consented to. One of these 
assessments involves fitting your child with an activity monitor.   
Please make sure your child wears the activity monitor during all waking 
hours except for water activities i.e. showering, swimming etc (care 
instructions are provided below).  
Please note: we will be collecting the accelerometer on our 
next visit in approximately one week from today.
ACTIVITY MONITOR CARE AND INSTRUCTIONS
x You can wear your activity monitor under or over your clothes.
x Wear your activity monitor on the black belt at your right hip during
waking hours only.
x Place your activity monitor in the same position on your hip each day
x Place your activity monitor with the sticker towards the bottom of the
box & so it is smiling the right way for other people looking at it.
x Wear your activity monitor on the black belt around your right thigh
during waking hours only.
x Take off your activity monitor before going to bed.
x DO NOT SUBMERGE IN WATER (shower, swimming, spa).
x DO NOT UNSCREW THE COVER. There are no switches or counters;
all your movements are recorded using a single cell battery
PLEASE REMEMBER THIS EQUIPMENT IS
VALUABLE AND EXPENSIVE TO REPLACE
Enquiries:  9244 6327
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Dear Parent,
As arranged, the Deakin University field staff visited your home today to 
perform the assessments that you have consented to. One of these 
assessments involves fitting your child with an activity monitor. 
Please make sure your child wears the activity monitor during all waking 
hours except for water activities i.e. showering, swimming etc (care 
instructions are provided below).  
Please note: we will be collecting the accelerometer on our 
next visit in approximately one week from today.
ACTIVITY MONITOR CARE AND INSTRUCTIONS
x You can wear your activity monitor under or over your clothes.
x Wear your activity monitor on the black belt at your right hip during
waking hours only.
x Place your activity monitor in the same position on your hip each day
x Place your activity monitor with the sticker towards the bottom of the
box & so it is smiling the right way for other people looking at it.
x Wear your activity monitor on the black belt around your right thigh
during waking hours only.
x Take off your activity monitor before going to bed.
x DO NOT SUBMERGE IN WATER (shower, swimming, spa).
x DO NOT UNSCREW THE COVER. There are no switches or counters;
all your movements are recorded using a single cell battery
PLEASE REMEMBER THIS EQUIPMENT IS
VALUABLE AND EXPENSIVE TO REPLACE
Enquiries:  9244 6327
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If you remove your monitor during the daytime for any reason, please 
record your activity 
Date What were you doing? Time 
started 
Duration    
(mins) 
Eg:  28/9 Swimming 4.30 pm 45 minutes 
     ID:  
If you remove your monitor during the daytime for any reason, please 
record your activity 
Date What were you doing? Time 
started 
Duration    
(mins) 
Eg:  28/9 Swimming 4.30 pm 45 minutes 
205
APPENDIX 7.6 
KAPS QUESTIONNAIRES – PARENT AND CHILD 
Please note: 
Intervention group questionnaires are provided which contain the process 
evaluation questions at the end (Control group – no process evaluation 
questions) 
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Your name: 
Your child’s name: 
If you have any questions, please contact Helen Brown on 9244 6327 
FOR OFFICE USE ONLY 
ID: 
DATE RECEIVED: 
T1 T2 
POST 
For parent/guardian to 
complete 
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Q 1   What relation are you to the child involved in this study?  (please tick one box)  
 Mother/female carer1 
 Father/male carer2 
 Grandparent3 
 Guardian4 
 Other (please state)5: _______________________ 
 
Q 2 How old are you? _________ years 
 
Q 3 What is your sex? (please tick one box)    
 Male1 
 Female2 
Q 4 Have your household living arrangements changed since you completed the first KAPS      
 questionnaire ?  
 No1 
 Yes2 
Q 5 What is your current marital status? (please tick one box) 
 Married1     Divorced4    
 De facto/Living together2   Widowed5 
 Separated3     Never married6
 
Q 6 What is the postcode of the suburb you currently live in?      __ __ __ __
Q 7 Do you own a dog? (please tick one box) 
 No1 
 Yes2 
Q 8 Do you have a disability or suffer from poor health?  (please tick one box)  
 No1    Yes2                   
If yes, please describe: ______________________________ 
 
ABOUT YOU 
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   Q 9 In a typical week, how many times do you usually do vigorous physical activity which makes you 
breathe harder or puff and pant, for at least 10 minutes? (eg tennis, jogging, cycling) 
     times 
 
Q 10 Please estimate the total amount of time that you usually spend doing vigorous physical activity 
in a typical week. 
   
     hours and    minutes 
 
 Q 11 In a typical week, how many times do you usually walk or do other moderate physical activity, 
for at least 10 minutes continuously? (eg gardening, walking the dog, golf, lap swimming) 
     times 
 
Q 12 Please estimate the total amount of time that you usually spend doing moderate physical 
activity in a typical week. 
   
     hours and    minutes 
 
Q 13 Please estimate the total amount of time you usually spend watching TV and DVDs/videos 
during a typical week. This is when it is the main activity you are doing (eg you would not 
include time when the TV is switched on while you were preparing a meal) 
   
     hours and    minutes 
Q 14 Please estimate the total amount of time you usually spend playing electronic games during a 
typical week. 
   
     hours and    minutes 
Q 15 Please estimate the total amount of time you usually spend on your computer outside of normal 
work hours during a typical week. 
   
     hours and    minutes 
 
The following questions are about the physical activities you do in your free time in a typical week. 
These questions do not include when you are at work or doing chores. 
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Q 16 How concerned are you about how active your child is? 
 Not concerned at all1 
 Not really concerned2 
 Somewhat concerned3 
 Very concerned 4 
 
Q 17 Are you aware of the current National Physical Activity Guidelines for children aged 10-12? 
 No1  Yes2 
If yes, please answer the following:   
 
 
How many days a week of physical activity are recommended for children in Australia (between 5-18 
years of age) to stay healthy? 
 
    
   Days: _______ 
 
 
On each of those days, how long should the average child in Australia be physically active to stay 
healthy?  
 
____ hours____ minutes 
 
 
Q 18 Which of the following LEISURE activities does your child USUALLY do during a typical week? 
 Does your 
child usually 
do this 
activity?  
(Please 
circle) 
TOTAL  
hours/minutes 
AFTER SCHOOL 
Monday – Friday 
TOTAL 
hours/minutes 
WHOLE DAY 
Monday - Friday 
TOTAL 
hours/minutes 
Saturday & 
Sunday 
a. Watch TV/videos/DVD’s No1 Yes2 
Hrs:          Mins: Hrs:          Mins: Hrs:          Mins: 
b. Play 
Playstation/Nintendo/ 
             computer games 
No1 Yes2 
Hrs:          Mins: Hrs:          Mins: Hrs:          Mins: 
c. Play Nintendo Wii/ 
              Xbox Kinect (or similar) 
No1 Yes2 
Hrs:          Mins: Hrs:          Mins: Hrs:          Mins: 
d. Use Computer/Internet 
              (excluding games) 
No1 Yes2 
Hrs:          Mins: Hrs:          Mins: Hrs:          Mins: 
 
 
 
 
210
5 
 
 
Q 19 How often do you and/or your partner/co-carer do the following activities with the child    
named on the cover of the questionnaire? (Please tick one answer per line) 
 
 
Q 20 How often do each of the following people praise your child for participating in physical activity? 
(e.g. say positive things to him/her, seem happy that he/she does it)  
(Please tick one answer per line)   
 Don’t 
know/ 
Doesn’t 
apply1 
Never2 
Less than 
once per 
week3 
1-2 times 
per week4 
3-4 times 
per week5 
5-6 times 
per week6 
Daily7 
a. You        
b. Child’s co-carer  
(if applicable) 
       
 
 Don’t know/ 
Doesn’t 
apply1 
Never/ 
Rarely2 
1-2 times 
per month3 
Once per 
week4 
Several 
times per 
week5 
Daily6 
a. Go for bike rides 
 
 
      
b. Go swimming 
 
 
      
c. Go to the park 
 
 
      
d. Walk the dog 
 
 
      
e. Walk for fitness 
 
 
      
f. Play sport (e.g. 
shoot hoops, 
backyard cricket) 
      
g. Go to sporting 
events (e.g. AFL) 
 
      
h. Watch a family 
member play sport 
 
      
i. Watch 
TV/videos/DVDs 
 
 
      
j. Play computer 
games/ Playstation 
/ Nintendo 
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Q 21 How much do you agree with the following statements? (Please tick one answer per line) 
 
 Strongly 
Disagree 1 
Disagree 2 Agree 3 
Strongly 
Agree 4 
a. I restrict how much time my child 
spends watching TV 
    
b. My child is allowed to play physical 
games (e.g. skipping) inside the 
house 
    
c. I restrict how much time my child 
spends using the computer and 
playing electronic games 
    
d. I allow my child to walk/ride a bike 
on his / her own to places in our 
local neighbourhood 
    
e. My child is allowed to throw balls or 
play ball-games inside the house 
    
f. My child must complete his/her 
homework before going outside to 
play 
    
g. My child is only allowed to play 
outside with adult supervision 
    
 
 
Q 22 Which of the following do you have in your yard / garden? 
 (Please tick as many as apply) 
 
 Front fence1   □   Covered outdoor areas6  
 Swimming pool / spa2  □   Paved outdoor areas7 
 Trampoline3   □   Sandpit/Swings/Play equipment8 
 Cubby House 4   □   Tree for Climbing9 
 Basketball / Netball ring5  □   Other (please specify)10 
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Q 23 Please indicate how true the following statements are to you (Please tick one response per line) 
 Not 
Very 
True At 
All1 
Not 
Very 
True2 
Mostly 
True3 
Very 
True4 
a. I enrol my child in sports teams and clubs (e.g. basketball, dance, 
programs at YMCA) 
    
b. I take my child to places where he/she can be active     
c. I watch my child play sports or participate in other physical 
activities 
    
d. I buy games, toys and equipment for my child that encourage 
physical activity 
    
e. We have family outings that include physical activity (eg going for 
a walk, bike riding) 
    
f. I frequently exercise or do something active with my child     
g. I encourage my child to be physically active by leading by example     
h. I encourage my child to use resources in our neighbourhood to be 
active (eg parks, schools) 
    
i. I find ways for my child to be active during school holidays (eg 
summer camps, after school programs) 
    
j. I encourage my child to walk or ride his/her bike in our 
neighbourhood  
    
k. I encourage my child to be physically active outside even when it is 
very hot or cold  
    
l. I encourage my child to ask myself or others to do physically active 
things with them 
    
m. I encourage my child to be physically active even when they have a 
lot of homework to complete 
    
n. I encourage my child to be physically active even when they do not 
want to be 
    
o. I encourage my child to try physical activities that they have not 
tried before 
    
p. I encourage my child to experiment with different physical 
activities 
    
q. I praise my child for trying a new physical activity     
r. I encourage my child to ask questions about new physical activities     
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Q 24 Which of the following are found within a 10 minute walk from home and does your child use them? 
(Please tick one response for part a. If the answer is yes, please also tick one response for part b)  
             
 
a. Do you have this 
within a 10 
minute walk 
from home? 
b. If yes, on average over the last 3 months, how 
often does your child use it? 
 
Don’t 
know1 No2 Yes3 
Never/
Rarely1 
Less 
than 
once per 
week2 
1-2 
times 
per 
week3 
3-4 
times 
per 
week4 
5-6 
times 
per 
week5 
Daily6 
a. Local swimming pool          
b. Sports grounds (e.g. ovals)          
c. Local park/playground          
d. Bike track          
e. Walking track          
f. Shared paths (walk/bike)          
g. Gym (e.g. YMCA)          
h. Basketball/netball courts          
i. Cricket nets          
i.   Outdoor soccer pitches          
j. Skate/BMX park          
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Q 25     Do you have the following things at home and does your child use it/them? 
(Please tick one response for part a, and tick one response for part b) 
c. Do you have this
at home? 
d. Does your child
use it at home?
No1 Yes2 No1 Yes2 
j. Balls (e.g. footballs, basketballs, tennis balls)
k. Basketball / Netball ring
l. Bats, racquets, golf clubs
m. Billy cart
n. Bowls (e.g. ten pin, skittles, bocce)
o. Climbing equipment/trees that you can climb
p. Cubby house
q. Frisbee
i. Safety equipment for activities
(e.g. bike helmet)
j. Scooter/skateboard/ripstick
k. Skipping rope
l. Slide/swings
m. Swimming pool
n. Table tennis table, bats & balls
o. Trampoline
p. Bicycle
q. Volleyball/badminton equipment
r. Active e-games (e.g. Xbox Kinect, Wii Sports)
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 Your Name: 
FOR OFFICE USE ONLY
ID:
DATE RECEIVED:
T1 T2
POST
For child to complete
216
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Q 1 Are you a boy or a girl? (Please tick one box)  
 
Boy1  
Girl2  
 
 
Q 2 How old are you now? (Please tick one box)  
 
 10 years1  
 11 years2  
 12 years3  
 
 
Q 3 Do you have a television (TV) in your bedroom? 
 
       No1 
       Yes2 
 
  
Q 4 Do you have and use a Playstation/Xbox/Wii in your bedroom? 
 
     No1 
  Yes2 
 
 
Q 5 Do you have and use a laptop or a desktop computer in your bedroom? 
 
       No1 
        Yes2 
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Q 6 Which of the following are found within a 10 minute walk from home and do you use          
 them? (Please tick one box for part a. If the answer is yes, please also tick one box for b) 
a. Do you have 
this within a 10 
minute walk 
from home? 
b. If you ticked yes to part a, how often 
would you use it? 
'RQ·W
know1 No2 Yes3 
Never/
Rarely1 
Less 
than 
once per 
week2 
1-2 
times 
per 
week3 
3-4 
times 
per 
week4 
5-6 
times 
per 
week5 
Daily6 
a. Local swimming pool 
b. Sports grounds (eg.ovals) 
c. Local park/playground 
d. Bike track 
e. Walking track 
f. Shared paths (walk/bike) 
g. Gym (eg.YMCA) 
h. Basketball/netball courts 
i. Cricket nets 
i.   Outdoor soccer pitches 
j. Skate/BMX park 
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Q 7 Please indicate below which physical activities you participate in. 
 (Please tick one response per line)  
  
  Never/ Rarely
1 
Sometimes2 Often 3 
Example – Walking  
  
 
a. Bike riding  
   
b. Exercises (eg. push-ups) 
 
   
c. Playing team sports  
    (eg. football,basketball) 
 
   
d. Playing ball games 
    (eg. four square,kickball) 
 
   
e. Water play (eg. swimming) 
 
   
f. Playing in backyard  
   
g. Running/jogging  
   
h. Skateboarding/ 
rollerblading 
 
   
i. Martial arts, Karate, Judo 
 
   
j. Jump rope  
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 Never/ 
Rarely 1 
Sometimes2 Often 3 
k. Dancing 
 
   
l. Outdoor jobs  
    (eg. raking, gardening) 
 
   
m. Indoor jobs 
    (eg. vacuuming, sweeping) 
 
   
n. Walking  
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Q 8 For these questions, think about your parents or guardians. 
 
  (Please tick one response per line) 
My Parents/Guardians.... 
 
Strongly 
Disagree1 
Disagree2 
 
Agree3 
 
Strongly 
Agree4 
 
a. are often physically active      
b. do physical activities together (for 
example, walking aerobics, sport)  
    
c. enjoy physical activity      
d. take me to places where I can be 
physically active (e.g. Sport practices 
and games, the park or the pool)  
    
e. register me in sports and other 
physical activities  
    
f. try to include me when they exercise 
or do something active  
    
g. watch me compete in sporting events 
or other physical activities  
    
h. tell me to go outside and do something 
active if I have been doing indoor 
activities for a long time 
    
i. encourage me to be more physically 
active 
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Q 9 How would you feel if you were asked to participate in a physical activity 
THAT YOU HAD NEVER DONE BEFORE? 
Please indicate how much these statements are true for you.  
(Please tick one response per line)  
 
 
 
  
Not like 
me at all1 
 
Not 
really 
like me2 
 
 
Somewhat 
like me3 
Most like 
me4 
 
a. I would just go ahead and do the 
physical activity, it would not matter 
what the activity was  
    
b. I would be unsure about doing the 
physical activity 
    
c. I would be concerned about not being 
able to do the physical activity  
    
d. I would want to actually see the 
physical activity being done by 
someone else first  
    
e. I would want someone to explain the 
physical activity to me first  
    
f. I would not want to do the physical 
activity  
    
g. I would find an excuse not to do the  
physical activity  
    
h. I would be worried that I would be 
embarrassed in front of others when 
doing the physical activity  
    
i. I would be worried that I might not 
be good at the physical activity  
    
j. I would be worried that I might get 
injured doing the physical activity  
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Q 10 Please indicate how often you would use the following at home? 
  (Please tick one response per line) 
  
'RQ·W
have1 
Never
or 
Rarely
2 
1-2 
times 
per 
week3 
3-4 
times 
per 
week4 
5-6 
times 
per 
week5 
Every 
Day6 
a. Balls 
 
      
b. Bats/racquets 
 
      
c. Bikes 
 
      
d. Skateboards or 
similar  
 
      
e. 7KLQJVIRU¶DFWLYH·
play, like kites, 
water pistols, 
frisbees  
      
f. Playstation/Wii that 
have ¶DFWLYH·JDPHV 
 
      
g. Music for dancing 
 
      
h. 7KLQJVIRU¶RXWGRRU·
play, like trees, 
cubby houses 
 
      
i. ¶6RIW·EDOOVIRU
indoor use 
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Q 11 How much do you agree with the following statements? 
(Please tick one response per line) 
 Disagree 
a lot1 
Disagree 
a little2 
Agree a 
little3 
Agree 
a lot4 
a. I could be physically active during my free 
time on most days  
    
b. I could ask my parents or other adult to 
do physically active things with me 
    
c. I could be physically active during my free 
time on most days even if I could watch 
TV or play video games instead 
    
d. I could be physically active during my free 
time on most days even if it is very hot or 
cold outside 
    
e. I could ask my best friend to be physically 
active with me during my free time on most 
days 
    
f. I could be physically active during my free 
time on most days even if I have to stay 
at home 
    
g. I have the coordination I need to be 
physically active during my free time on 
most days 
    
h. I could be physically active during my free 
time on most days no matter how busy my 
day is 
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The following questions ask about what you thought of the KAPS program.  
Q 12 How much did you like the following parts of the KAPS program? 
(please circle one face per line)    
 
EXAMPLE 
a. The equipment (in the bag)
b. The activity cards
c. The neighbourhood booklet
d. The newsletters
e. The family activity planner
f. Your own activity planner
g. The KAPS DVD
h. The YMCA card
                
 Equipment     Activity cards        Neighbourhood booklet    Newsletter  
 
 
      
Family planner      Your own planner       KAPS DVD            YMCA card 
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Q 13  What part of the program helped you the most to be active? 
 
 (please tick ONE box) 
  
    Newsletters1 
 
    Equipment Bag2 
 
    Activity Cards3 
 
    DVD4  
 
    Family activity planner5  
   
    Your own activity planner6 
 
    YMCA voucher7 
 
    Neighbourhood booklet8 
 
 
          Q 14 a) Compared to before you started the KAPS program, are you: 
        More physically active 1 
         
                           Less physically active 2 
                      About the same 3 
           b)  Why? 
 
     _________________________________________________________________ 
     _________________________________________________________________ 
 
 Q 15 a) Did you try any new activities during the KAPS program? 
 
       No1                please go to question  
       Yes2               please go to part b 
 
     b) Will you do this new activity again? 
 
       No1    Yes2   
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Q 16 a) Do you have a brother or sister?  
 
       No1             please go to question 17 
       Yes2             please go to part b) 
 
 
      b) Did your brother or sister get involved in any of the KAPS activities  
    with you?  
 
       No1             please go to question 17 
       Yes2             please go to part c) 
  
 
 c) Was your brother or VLVWHU·VLQYROYHPHQWLQ.$36KHOSIXOWR\RXRUQRW" 
 
       No1 
       Yes2 
 
 
 Q 17 Did your parents/ guardians help you do the KAPS program? (e.g. planning 
             activities, joining in, watching you...)      (please tick one box) 
 
       A lot 1 
       Sometimes 2 
       Not often 3 
       No 4 
 
      
 
The following questions are about the newsletters that we sent you every 
two weeks during the KAPS program.   
 
 
 
 Q 18  How many of the newsletters did you read? 
 
           None1        go to question 21      
      One2      Two3      Three4           
  Four5       Five6                     Six7     
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Q 19   Were the newsletters easy to read? 
 
       No1 
       Yes2 
 
 
Q 20   Did you like getting newsletters just for you? 
 
       No1 
       Yes2 
 
       
 
 
 
 
The following questions are about the family activity planner 
that we sent you to help you plan your activity.  
  
 
 
 
Q 21   How often did you use the family activity planner? 
 
       Every week1 
       Most weeks2 
       A couple of times3 
       ,GLGQ·WXVHLWDWDOO4 
 
 
Q 22  Was the family activity planner easy to use? 
 
       No1   
       Yes2 
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The following questions are about the equipment that we gave you.  
 
 
 
 
Q 23   How often did you use the equipment? 
        
        ,GLGQ·WXVHDQ\RILWDWDOO5                go to question 26 
        Less than once a week4 
                         Sometimes – once or twice a week3 
                         Most days of the week2 
                         Every day1 
 
 
 Q 24  Which bits of equipment did you use the most? Why? 
 ___________________________________________________________ 
       ___________________________________________________________ 
 Q 25  Which bits of equipment did you use the least? Why? 
 ___________________________________________________________ 
       ___________________________________________________________ 
 
 Q 26  What other kinds of equipment to be active with should be included 
         in the bag?  
 ___________________________________________________________ 
       ___________________________________________________________ 
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The following questions are about the activity planner 
that we gave you to plan your own activity.  
 
 
Q 27   How often did you use your activity planner? 
 
       I dLGQ·WXVHLWDWDOO1                 go to question 29 
       A couple of times2 
       Most weeks3 
       Every week4 
 
Q 28 a) Was it easy to use your activity planner? 
 
       No1 
       Yes2 
 
              b) Why or why not? 
       __________________________________________________________ 
 __________________________________________________________ 
     
The following questions are about the activity cards that we gave you.  
 
Q 29   How often did you use your activity cards? 
 
       ,GLGQ·t use them at all1                go to question 35 
       A couple of times2 
       Most weeks3 
       Every week4 
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 Q 30 Were the activity cards easy to read and understand? 
       No1 
       Yes2 
 
 Q 31  Which activity did you like doing the most? 
 ___________________________________________________________ 
       ___________________________________________________________ 
 
The following questions are about the DVD that we sent to show you 
some of the activities you could do.  
 
  Q 35 How many times did you watch the DVD? 
       Not at all1             Go to question 38 
       Once2 
       Two or three times3 
       More than three times4 
 
 
Q 36  Who did you watch the DVD with? (any of the times you watched it) 
    (You may tick more than one box) 
 
       By myself1 
       Mum / dad or guardian2 
       My brothers or sisters3 
       Friends4 
       Others5 
 
 Q 37 Did you do any of the activities seen on the DVD? 
       No1 
       Yes2 
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 Q 38  Please answer only if you did not watch the DVD: 
    If you did not watch the DVD – Why not? 
 
 ____________________________________________________________ 
 ____________________________________________________________ 
 
 
 
 
The following questions are about the neighbourhood booklet  
 
 
Q 39 Did you read the booklet? 
       No1             go to question 41 
       Yes2 
 
Q 40 Did you go to any of the places listed in the booklet that you had never  
been to before? 
       No1 
       Yes2 
 
 
The following questions are about the YMCA card that we gave you to  
use at the gym.  
 
 Q 41 How many times did you use the card at the YMCA? 
       Not at all1                go to question 43 
       Once2 
       Two or three times3 
       Between three and ten times4 
       More than ten times5 
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Q 42 What activities did you do at the YMCA? (eg. swimming...?) 
 ________________________________________________________ 
 ________________________________________________________ 
Q 43 Please answer only if you did not use the YMCA card. 
:K\GLGQ·W\RXXVHWKH YMCA card? 
 ________________________________________________________ 
 ________________________________________________________ 
THANKYOU FOR COMPLETING THIS QUESTIONNAIRE! 
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The following questions ask about what you thought of the KAPS program. 
 Equipment  Activity cards        Neighbourhood booklet      Newsletter 
Family planner   Child’s planner      KAPS DVD YMCA card 
Q 26 a) Compared to before your child started the KAPS program, is your child: 
 More physically active 1 
  Less physically active 2 
  About the same 3 
b) Why?
______________________________________________________________________ 
______________________________________________________________________ 
Note: if you wish to make more comments, there is a section for this at the end of the questionnaire. 
Q 27 Would you recommend this program to other families? 
 No1 
Yes2 
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Q 27 What part of the KAPS program had the most influence on your child’s physical activity? 
Please rank the following KAPS items from 1 (most influence) to 8 (least influence). 
Newsletters1 
Equipment Bag2 
Activity Cards3 
DVD4 
Family activity planner5 
Child activity planner6 
YMCA voucher7 
Neighbourhood booklet8
Q 28 a) Will you continue to use the equipment/information/resources you received? 
No1 
Yes2 
b) Why?
______________________________________________________________________ 
______________________________________________________________________ 
Q 29   Which parts of the program would you be most likely to continue to use? 
(please tick as many parts as appropriate) 
Newsletters1 
Equipment Bag2 
Activity Cards3 
DVD4 
Family activity planner5 
Child activity planner6 
YMCA voucher7 
Neighbourhood booklet8
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Q 30 Did you learn anything new through the KAPS program about any of the following: 
 (Please tick one response per line) 
 
 
 
Yes1 No2 
Physical activity guidelines   
(how much physical activity children should do) 
  
Places in your local neighbourhood to be active    
How to support your child to be more active   
Health benefits of being active   
Age appropriate activities for your child    
Equipment to use to encourage activity   
How to encourage your child to try new 
activities 
  
 
  
     
The following questions are about the newsletters that we sent you every 
two weeks during the KAPS program.  
 
 
 
 
 
 
 
 
 
Q 31   How many of the newsletters did you read? 
 
  None1            go to question 34 
 
   One2           Two3                     Three4  
    Four5                           Five6                                       Six7      
 
 
Q 32   Were the newsletters easy to read? 
 
         No1 
         
                                          Yes2 
   
Q 33    Did you read the newsletters with your child? 
 
 
                No1 
         
                                             Some of them2 
 
               All of them3  
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The following questions are about the family activity planner that we sent you to help 
you plan your activity. 
  
 
 
 
 
Q 34  How often did you use the family activity planner? 
 
         Every week1 
         Most weeks2 
         A couple of times3 
         I didn’t use it at all4 
 
 
Q 35a)  Did you put the planner on your fridge? 
        No1 
         
                                          Yes2 
 
 
 
b)  Why or why not? 
 
______________________________________________________________________ 
______________________________________________________________________ 
 
 
Q 36a)  Did you plan activities together with your child? 
        No1 
         
                                          Yes2 
 
 
 
b)  Why or why not? 
 
______________________________________________________________________ 
______________________________________________________________________ 
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The following questions are about the equipment that we gave you. 
 
 
 
 
 
 
Q 37  Which pieces of equipment did your child use the most? 
 ___________________________________________________________ 
           ___________________________________________________________ 
 
Q 38  Which pieces of equipment did your child not use much? Why? 
 ___________________________________________________________ 
            ___________________________________________________________ 
Q 39 How often did you encourage your child to use the equipment? 
    Daily1  
 
     Several times per week2  
   
    Once per week3 
 
    Once a fortnight4 
   
    Once a month5 
 
                                Never6 
 
 
 
Q 40   Did you leave the KAPS equipment out where it could be seen easily? 
 
      No1  If not, why? __________________________________________ 
 
    ___________________________________________________ 
 
     Yes2  If yes, why? __________________________________________ 
 
   ____________________________________________________ 
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The following questions are about your child’s activity planner. 
 
  
 
Q 41 Do you think that the activity planner was useful? 
 
         No1 
                                          Yes2 
Q 42 Did you encourage your child to use the planner? 
      No1  If not, why? __________________________________________ 
 
    ___________________________________________________ 
 
      Yes2  If yes, why? __________________________________________ 
 
   ____________________________________________________ 
 
 
 
 
 
The following questions are about the activity cards that we gave you to use. 
 
 
 
 
Q 43 Were the activity cards easy to read and understand? 
          No1 
          Yes2 
 
Q 44 Did your child use any of the activity cards? 
          No1 
          Yes2 
 
 
The following questions are about the DVD that we sent you. 
 
Q 45 Did you watch the DVD that we sent you? 
          No1                           go to question 47 
          Yes2                           go to part b) 
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b)   Was it a useful way to promote physical activity to your child? 
 
          No1 
          Yes2 
 
 Why or why not? 
 ___________________________________________________________ 
           ___________________________________________________________ 
 
   
The following questions are about the neighbourhood booklet that we gave 
you to let you know what is around in your local area. 
 
 
Q 46  Did you read the booklet? 
          No1                            go to question 48 
          Yes2                           go to question 47, below. 
 
 
Q 47 Did your child show interest in any of the places in the booklet that they had not  
 been to before? 
 
          No1 
          Yes2 
 
 
 
 
The following questions are about the YMCA card that we gave you to use. 
 
 
Q 59  How many times did you use the card at the YMCA? 
         Not at all1                     go to question 62 
         Once2 
         Two or three times3 
         Between three and ten times4 
         More than ten times5 
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Q 60    Were the staff at the YMCA helpful? 
         No1 
         Yes2 
 
Q 61  Do you think that this card was helpful in encouraging your child to be more active? 
   __________________________________________________________ 
    __________________________________________________________ 
 
Q 62  If you did not use the YMCA card – why not? 
   __________________________________________________________ 
    __________________________________________________________ 
END OF SURVEY 
 
If you have any other comments to make about the KAPS program, feel free  
to comment below: 
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